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Time’s Most Wonderful 





Made by Father Time and Mother 


Nature in the mammoth Buckeye Quarries 
at Amherst, Ohio; quarried by the Ohio 
Quarries Company, and shipped direct (as 
curbing—all ready for laying) to East 152nd 
Street, Cleveland, Ohio, over fourteen 
years ago. Twelve years of use wore the 
pavement out, but left the curbing as good 
as new. Its installation with the new pav- 
ing proves the wearing quality of Buckeye 
Berea Natural Stone Curbing. 


PAVIN G Engineers have proven (not by claims but by 


service tests) that Berea Natural Sandstone produces curbing of the 
longest life. It has withstood the elements for centuries—that’s why heat and cold and 
atmospheric influences do not effect it after it oes into your pavement. Ithas reached 
a condition of Absolute Stability and Unchangeability. It isthoroughly Seasoned and 
Matured—a natural product of proven quality—a Known Quality. That’s why Buck- 
eye Berea (the selected best of all Natural Sandstones) outwears pavements. 


“BUCKEYE BEREA” 


Natural Sandstone Curbing does not crack or chip or 


crumble. It does not disintegrate ‘‘on the job’’ because it has already 
passed through and withstood all of Nature’s destructive influences in the course of its 
age-long formation. It is a Certainty—not a Risk. You know what you are getting 
before you order it. We'll gladly send you photos and accurate records of instances 
where Buckeye Berea Natural Sandstone Curbing has outworn the most durable pave-: 
ments devised by man. 








Specify **Buckeye’’ Berea. 





THE On1I0 QUARRIES COMPANY 


CLEVELAND 
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THE STANDARD METHOD OF 
SURFACE TREATMENT 


t 
t 








— $$$ 


Stanolind Paving Asphalt is ap- 
plied with a pressure tank wagon made 
especially for this work, as shown in illus- 
tration to the left. 





























? Water Bonded Gravel Road after 


being treated with Stanolind Paving As- 
phalt at 300° F., 45 lbs. pressure, applied 
| with special pressure tank wagon, one-half 
gallon to the square yard. 


























Water Bonded Macadam Road 
after being treated with Stanolind Paving 
Asphalt at 300° F., 45. lbs pressure, applied 
with special pressure tank wagon, one-half 
gallon to the square yard. 














One application of Stanolind Paving Asphalt on macadam or gravel 
roads has given three years service with practically no expense. Builds more substan- 
tial surface at half the cost of light oil treatment for three years. Can be applied on 
roads previously treated with Road Oil. 





Write today for free booklet ‘‘Stanolind Paving Asphalt.”’ 


STANDARD OIL COMPANY 


(INDIANA) 
| 72 West Adams Street. CHICAGO, ILL. 
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Armor Plates. 
Trussed Concrete Steel Co. 


Asphalt. 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Asphalt Paving Co., The 


Asphalt Filler. 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
Warren Bros. Co. 


Asphalt Floors. 
Warren Bros. Co. 


Asphalt Machinery. 
Alger Supply Co. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 


Asphalt Plants. 
East Iron & Machine Co., The 
Warren Bros. Co. 


Asphalt Railroad Plants. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Warren Bros. Co. 


Asphalt Surface Heaters. 
Alger Supply Co. 


Asphalt Tools. 


Alger Supply Co. 
Warren Bros. Co. 


Asphalt Tool Wagons. 
Alger Supply Co. 


Auto Fire Apparatus. 
Acme Motor Truck Co, 
American Motor Truck Co. 
Columbia Motor Truck & Trailer 
Couple-Gear Freight-Wheel Co. 
Detroit Truck Co. 
Diamond T Motor Car Co. 
Garford Co., The 
General Motors Truck Co. 
Gramm-Bernstein Motor Truck 


Co. 
Hayward & Co., The S. F. 
Hurlburt Motor Truck Co. 
International Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Master Trucks, Inc. 
Pierce-Arrow Motor Car Co. 
G. A. Schacht Motor Truck Co, 
Service Motor Truck Co, 
Signal Motor Truck Co. 
South Rend Motor Works. 
Titan Truck Co. 
United Motors Co. 
Tinited States Motor Truck Co. 
J. C. Wilson Co, 


Automobiles. 
American Motor Truck Co. 
International Motor Co. 
Kissel Motor Car Co. 
Pierce-Arrow Motor Car Co. 
United States Motor Truck Co. 


Back Fillers. 
Pawling and Harnischfeger. 


Bar Benders. 
Koehring Machine Co. 


Bar Cutters. 
Koehring Machine Co. 


Bars, Reinforcing. 
Trussed Concrete Steel Co. 


Binders, Road. 
Barrett Co., The 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


Bitulithic Pavements. 
Warren Bros. Co. 


Blasting Powder. 
E. I. DuPont De Nemours & Co. 


Braces, Extension. 
Kalamazoo Fdy. & Machine Co. 


Brick Rattlers. 
Olsen & Co., Tinius. 


Brick-Testing Machinery. 
Tinius Olsep Testing Mach. Co. 


Bridges. 
Lewis-Hall Iron Works. 


Buckets, Dredging, Excavating 
and Sewer. 


Pawling and Harnischfeger 


Buckets, Dumping. 
Pawling and Harnischfeger 


Building Stone. 
Ohio Quarries Co., The 


Calculators. 
Kolesch & Co, 


Carriers. 
Mathews Gravity Carrier Co. 


Car Unloaders. 
Heltzel Steel Form & Iron Co. 
Carts, Street Cleaners. 


Holzbog & Bro., Geo. H. 


Castings. 
American Cast Iron Pipe Co. 
Warren Foundry & Machine Co. 


Cast Iron Pipe. 
American Cast Iron Pipe Co. 
Warren Foundry & Machine Co. 
Catchbasins. 
Dee Co., Wm. E. 
Madison Foundry Co. 
Cement, 
Atlas Portland Cement Co. 
The Barrett Co. 
Cement Testing. 
Hunt & Co., R. W. 
Kirschbraun, Lester. 


Cement Testing Machinery. 


Tinius Olsen Testing Mach. Co. 


Chemical Tests. 
Hunt Co., R. W. 


Chimneys, Concrete. 
Trussed Concrete Steel Co. 


Chimneys, Steel. 
Lewis-Hall Iron Works. 


Chloride of Lime. 
Pennsylvania Salt Mfg. Co. 


Chutes, Concrete. 
Heltzel Steel Form & Iron Co. 


Concrete Mixers. 
Koehring Machine Co 
Pneumatic Concrete Machinery 
Co. 


Concrete Placing Machinery. 
Pneumatic Concrete Machinery 
Co. 


Concrete, Reinforcement. 
Trussed Concrete Steel Co. 


Conduits. 
Cannelton Sewer Pipe Co. 
Trussed Concrete Steel Co. 


Conduit Rods. 
Stewart, W. H. 


Conduits, Wood, Creosoted. 
Republic Creosoting Co. 


Consulting Engineers. 
Alvord, John W. 
Brossmann, Chas, 
City Wastes Disposal Co. 
Colby, BH. 
Collins, Charles E, 
Dow & Smith. 
Samuel A, Greeley. 
Howard, J. W. 
Hunt Co., 

Jones, Sam L. 
Kirschbraun, Lester. 
Potter, Alexander 
Shields, W. 8. 

Van Trump, Isaac 


Contractors. 


City Wastes Disposal Co. 
Sullivan, Long & Hagerty 
Warren Bros. Co. 


Contractors’ Tools and Machinery. 


Alger Supply Co. 
Austin-Western Co., Ltd., The 
Buffalo Springfield Roller Co. 
Holzbog & Bro., Geo. H. 
Littleford Bros. 


Contractors’ Wagons. 
Austin-Western Co., Ltd., The 
Holzbog & Bro., Geo. H. 


Conveying Machinery. 


Mathews Gravity Carrier Co. 
Pawling and Harnischfeger. 
Pneumatic Concrete Machinery 


Cranes and Hoists. 


Heltzel Steel Form & Iron Co. 
Pawling and Hurnischfeger 


Creosote. 


The Barrett Co. 
Republic Creosoting Co. 


Creosoted Wood Block. 
(Factory Floors, Bridge Floors) 


Jennison-Wright Co. 
Republic Creosoting Co. 


Crushers, Rock and Ore 
Austin-Western Road - Machin- 
ery Co., The 


Crushed Stone. 
Cleveland Stone Co., The 
Ohio Quarries Co. 


Culvert Forms, 
Storms Manufacturing Co. 


Culvert Molds. 
Austin-Western Co., Ltd., The 


Culvert Pipe, Cast Iron. 


American Cast Iron Pipe Co. 
Warren Foundry & Machine Co. 


Culvert Pipe, Vitrified. 


Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., Wm. E. 


Culverts. 
Trussed Concrete Steel Co. 


Curb and Gutter Forms. 


Heltzel Steel Form & Iron Co. 
Trussed Concrete Steel Co, 


Curb Bar. 
Trussed Concrete Steel Co. 


Curbing, Sandstone. 


Cleveland Stone Co., The 
Ohio Quarries Co., The 


Drain Tile. 


Dee ag 4 Mfg. Co., W. E. 
Rosing, A. S. 


Dryers. 
Cummer & Son Co., The F. D. 


Dump Cars. 
Austin-Western Road Machin- 
ery Co., The 


Dump Carts. 
Holzbog & Bro., Geo. H. 


Dump Wagens. 
Austin-Western Road Machin- 
ery Co., The 
Holzbog & Bro., Geo. H. 


Dust Laying Compound. 


The Barrett Co. 
Standard Oil Co. (Indiana) 


Dynamite. 
E. I. DuPont De Nemours & Co. 


Edge Protector. 
Trussed Concrete Steel Co. 


Elevators (Automatic Brick). 
Mathews Gravity Carrier C.o 
Engines. 
Wisconsin Motor Mfg. Co. 


Engineering Instruments. 
Lufkin Rule Co., The 


Excavating Machinery. 


Koehring Machine Cu. 
Pawling and Harnischfeger. 


Expansion Joints. 
Pioneer Asphalt Co. 


Expansion Joint Compound. 

The Barrett Co. 

Pioneer Asphalt Co. 

Rosing, A. 8S. 

Trussed Concrete Steel Co. 
Explosives. 

E. I. DuPont, De Nemours & Co. 


Fillers (Paving Joint). 
The Barrett Co. 
Pioneer Asphalt Co. 

Financial News. 

The Bond Buyer. 


Fire Brick. 


Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E 


Fire Department Supplies. 
Hayward & Co., S. F. 


Fireproofing. 
Rosing, A. 8S. 


Flooring ,( Bridges). 
Jennison-Wright Co. 


Flooring (Factory). 
Jennison-Wright Co. 


Flue Liners, 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E 
McNutt. Lewis 
Forms, Sidewalks, Curb & Gutter. 
Heltzel Steel Form & Iron Co. 
Trussed Concrete Steel Co. 
Forms, Road. 


Heltzel Steel Form & Iron Co. 
Trussed Concrete Steel Co. 


Forms (Sewers & Conduits). 
Heltzel Steel Form & Iron Co. 
Forms (Wall Bldg., Construction, 

Etc.). 

Heltzel Steel Form & Iron Co. 
Foundations, 

Heltzel Steel Form and Iron Co, 
Garbage Disposal Plants. 

City Wastes Disposal Co. 
Gas Pipe. 

American Cast Iron Pipe Co. 

Warren Foundry & Machine Co. 
Gasoline and Kerosene Pumping 

Engines. 
Wisconsin Motor Mfg. Co. 
Gas Pipe. 

American Cast Iron Pipe Co. 
Graders, 


Austin-Western Road Machin- 
ery Co., The 


Graders, Elevating. 
Koehring Machine Co. 


Graders, Turbine. 
Koehring Machine Co. 


Heaters (Rock and Sand). 
Littleford Bros. 


Heating Wagons (Oil and Tar). 
Littleford Bros. 
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Here’s what You Want, Mr. Road Builder 
























AUSTIN 
WESTERN 


GENERAL CATALOG NO..18 
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THE AUSTIN-WESTERN ROAD MACHINERY co. 
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The Austin-Western new gen- 
eral catalog of their full and up-to-date 
Austin Elevating Grader line of ROAD EQUIPMENT. Western Wheeler 























The largest, oldest established and most complete line of Road 
Machinery, both for making and maintenance, built entirely in our 
own factories and sold fully guaranteed direct from factory to user. 


An Austin-Western outfit is a positive assurance of time, labor and 
money saving. 


The line comprises almost 250 sizes and styles. [Every member of 
the group is designed and produced under the care of experts in that 
particular piece of machinery, resulting in harmonious and _ well- 
balanced working which means so much “out on the job.” 
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Hex Block. 
Jennison-Wright Co. 


Hoists (Concrete, Gasoline and 
Hand). 
Pawling and Harnischfeger. 


Hoists, Electric. 
Pawling and Harnischfeger. 


Hoists, Steam. 
Lewis-Hall Iron Works. 


Hose. . 
Hayward & Co., S. F. 


Hot Mixers. 
Koehring Machine Co. 


Inlets (Sewer). 


Dee Co., Wm. E. 
Madison Foundry Co. 


Insulating Material. 


The Barrett Co. 
Pioneer Asphalt Co. 


Joint Fillers (Paving). 
Pioneer Asphalt Co. 


Kettles (Portable). 
Cummer & Son Co., The F. D. 


Kreolite Lug Block. 
Jennison-Wright Co. 


Laboratory. 
Chicago Testing Laboratory. 
Kirschbraun, Lester. 
Hunt & Co., R. W. 


Lamp Posts. 
Cutter Co., Geo. 


Landscape Engineers. 
Brown, Mason L, 


Loaders, Wagon. 
Mathews Gravity Carrier Co. 


Locomotives. 
Bell Locomotive Works, Inc, 


Manhole Covers. 


Madison Foundry Co. 
Dee Co., Wm. E. 


Mastic. 
Pioneer Asphalt Co. 


Meter Boxes. 
Ford Meter Box Co., The 


Meter Testers. 
Ford Meter Box Co., The 


Mixers, Asphalt. 


Cummer & Sons Co., The F. D. 
Koehring Machine Co. 


Mixers, Concrete. 
Koehring Machine Co. 
Pneumatic Concrete Macl ery 
Co. 


Molds (Pipe & Culvert). 
Heltzel Steel Form & Iron Co. 


Motors. 
Wisconsin Motor Mfg. Co. 


Motor Fire Apparatus. 
Acme Motor Truck Co, 
Amerjcan Motor Truck Co. 
a wes Motor Truck & Trailer 

0. 
Couple-Gear Freight-Wheel Co. 
Detroit Truck Co. 
Diamond T Motor Car Co. 
Garford Motor Truck Co. 
General Motors Truck Co. 
The Gramm-Bernstein Motor 
Truck Co. 

Hayward & Co., 8S. F. 
Hurlburt Motor Truck Co, 
International Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Master Trucks, Inc, 
Pierce-Arrow Motor Car Co. 
G, A. Schacht Motor Jruck Co, 
Service Motor Truck Co. 


Signal Motor Truck Co, 

South Bend Motor Car Works 
Titan Truck Co. 

United Motors Co. 

T'nited States Motor Truck Co. 
J. C. Wilson Co, 


Motor Trucks. 


Acme Motor Truck Co. 
American Motor Truck Co. 
Couple-Gear Freight-Wher! Co. 
Columbia Motor Truck & Trailer 


0. 

Detroit Truck Co. 
Diamond T Motor Car Co. 
Duplex Truck Co. 
Garford Motor Truck Co., The 
General Motors Truck Co. 
The Gramm-Bernstein Motor 

Truck Co. 
Hurlburt Motor Truck Co. 
International Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 


’ Master Trucks. Inc, 


Pierce-Arrow Motor Car Co. 

G. A. Schacht Motor Truck Co, 
Service Motor Truck Co, 

Signal Motor Truck Co. 

Titan Truck Co, 

T’nited Martare Co 

United States Motor Truck Co. 
J. C. Wilson Co, 


| Truck Ambulances and Pa- 
rols, 


Is 
Acme Motor Truck Co. 
Snvrican “Motor Truck Cea 
pete Motor Truck & Trailer 


0. 

Detroit Truck Co, 
Diamond T Motor Car Ce. 
Garford Motor Truck Co., The 
General Motors Truck Co. 
The Gramm-Bernstein Motor 

Truck Co. 
Hurlburt Motor Truck Co. 
International Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Master Trucks, Inc. 
Pierce-Arrow Motor Car Co 
G. A. Schacht Motor Truck Co, 
Service Motor Truck Co, 
Signal Motor fe 
South Bend Motor Car Works. 
Titan Truck Co. 
United States Motor Truck Co, 
J. C. Wilson Co, 


oy Truck Flushers and Sprin- 


rs. 


- Acme Motor Truck Co. 


‘kan Motor Trrek Ca 
Columbia Motor Truck & Trailer 


Detroit Truck Co. 

Diamond T Motor Car Co. 

Garford Motor Truck Co., The 

General Motors Truck Co. 

The Gramm-Bernstein Motor 
Truck Co. 

Hurlburt Motor Truck Co. 

International Motor Co. 

Kissel Motor Car Co. 

Lewis-Hall Iron Works. 

Master Trucks, Inc. 

Pierce-Arrow Motor Cor Co 

G. A. Schacht Motor Truck Co. 

Service Motor Truck Co, 

Signal Motor Truck Co. 

Titan Truck Co. 

United Motors Co. 

United States Motor Truck Co. 

J. C. Wilson. 


Motor Truck Oilers. 


Acme Motor Truck Co. 
American Motor Truck Co 
Columbia Motor Truck & Trailer 


Co. 
Detroit Truck Co. 
Diamond T Motor Car Co. 
Garford Motor Truck Co., The 
General Motors Truck Co. 
The Gramm-Bernstein Motor 
Truck Co. 
Hurlburt Motor Truck Co. 
Kissel Motor Car Co. 
Lewis-Hall Tron Works. 
Master Trucks, Inc. 
G. A. Schacht Motor Truck Co, 
Service Motor Truck Co, 
Signal Motor Truck Co. 
Titan Truck Co. 
T'nited Matare Co, 
J. C. Wilson Co. 


Municipal Castings. 
Dee Co., Wm. E. 


Natco. 

National Fire Proofing Co. 
Packing. 

Pioneer Asphalt Co. 
Paints. 


The Barrett Co. 
Pioneer Asphalt Co. 
Trussed Concrete Steel Co. 


Paints, Asphalt. . 
Pioneer Asphalt Co. 


Paving Blocks (Creosoted). 


The Barrett Co. 
Republic Creosoting Co. 


Paving Brick. 
oo Wire-Cut Lug Brick Co., 


e 
Medal Paving Brick Co. 
Metropolitan Paving Brick Co. 
Murphysboro Paving Brick Co. 
Springfield Paving Brick Co. 


Paving Contractors. 
Warren Bros. Co. 


Paving Joint Compound. 
Pioneer Asphalt Co. 
Trussed Concrete Steel Co. 

Paving Joint Filler. 

Pioneer Asphalt Co. 


Paving Machines. 


Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Koehring Machine Co. 

Warren Bros. Co. 


Paving Plants (Asphalt). 
Cummer & Son Co., The F. D. 
East Iron & Machine Co. 
Koehring Machine Co. 
Warren Bros. Co. 


Pipe Cutters. 
Strickler & Bro., W. W. 


Pipe Dip and Coatings. 
The Barrett Co. 
Pioneer Asphalt Co. 
Pipe Manufacturers. 
American Cast Iron Pipe Co. 


Pitch Filler. 


The Barrett Co. 
Warren Bros. Co. 


Plows (Rooter and Wing). 


Austin-Western Road Mach. Co. 


Portable Paving Plants. 
Cummer & Son Co.. The F. D. 
East Iron & Machine Co., The 
Koehring Machine Co. 
Warren Bros. Co. 


Powder. 


DuPont, DeNemours & Co., E. I. 


Pumps (Contractors). 
Holzbog & Bro., Geo. H. 


Reinforcing For Pavements. 
Trussed Concrete Steel Co. 


Road Binder. 
The Barrett Co. 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Rros. Co. 

Road Forms. 


Heltzel Steel Form & Iron Co. 
Trussed Concrete Steel Co. 


Road Graders. 
Austin-Western Road Machin- 
ery Co., The 


Road Machinery. 

Austin-Western Road Machin- 
ery Co., The 

Buffalo Springfield Roller Co. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Koehring Machine Co. 
Warren Bros. Co. 


Road Oils and Preservatives. 


The Barrett Co. 
DuPont Chemical Co. 
Standard Oil Co. (Indiana) 


Road Rollers. 
Austin-Western Road Machin- 
ery Co., The 
Buffalo Springfield Roller Co. 


Road Scarifiers. 
Austin-Western Road Machin- 
ery Co., e 


Rock Crushers. 
Austin-Western Road Machin- 
ery Co., The 


Rock and Sand Heaters. 
East Iron & Machine Co.. The 


Roof Coating. 
DuPont Chemical Co. 


Roofing Material. 


The Barrett Co. 
DuPont Chemical Co. 
Pioneer Asphalt Co. 
Warren Bros. 


Sand. 
Rosing, A. 8S. 


Sand Dryers. 
Cummer & Son Co., The F. D. 


Sandstone. 


Cleveland Stone Co. 
Ohio Quarries Co. 


Sanitary Carts. 
Holzbog & Bro., Geo. H. 


Scarifiers. 
Austin-Western Road Machin- 
ery Co.. The 
Buffalo Springfield Roller Co. 


Scrapers, Drag Line. 
Pawling and Harnischfeger. 


Scrapers, Graders, Plows, Etc. 
Austin-Western Road Machin- 
ery Co. 


Segment Block. 
National Fire Proofing Co. 


Sewage Disposal. 
City Wastes Disposal Co. 


Sewage Pumps. 
Holzbog & Bro., Geo. H. 


Sewer Braces. 


Kalamazoo Fdry. & Mach. Co. - 


Sewer Castings. 
Dee Co., Wm. E. 
Madison Foundry Co. 


_ Sewer Cleaning Machinery. 


Stewart, W. H. 


Sewer Forms. 
Heltzel Steel Form & Iron Co. 


Sewer Pipe. 
Bannon Sewer Pipé Co., P. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 
McNutt, Lewis. 
Rosing, A. 8. 


Sewer Rods. 
Stewart, W. H. 


Sewer Tile. 
National Fire Proofing Co. 








— 





’ 
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Buffalo-Springfield Pneumatic Scarifier 


Accomplishes Three to Five Times Amount of Work Possible with any other method. 





‘ 
La 





Standard 10-Ton Buffalo-Pitts Macadam 


Standard 10-Ton Kelly Steam Macadam 
Roller with Attached Scarifier. 


Roller with Attached Scarifier. 


Direct connected Com- 
pression Cylinder, giving force 
sufficient for tearing up hard- 
est stone streets and roads and 
with long stroke to give elas- 
ticity required to maintain 
uniform cutting depth on ex- 
tremely uneven surfaces. 


Enters work instantly upon 
opening valve lever. Raises 
; automatically upon striking 
hidden obstacles. Operator 
can raise scarifier instantly 
upon passing over crosswalks, 
manhole covers, etc. 





ae a 1g Pas P hee 
a 2 


eo 


‘The Buffalo-Springfield Pressure Cylinder 
Scarifier is thorough in its results. 
“And its operation is szmp/e and convenient,” states County Engi- 


neer Frederick S. Smith, of Morristown, N. J. ‘‘The County has had the roller and 
scarifier in constant use all season and have heard nothing but words of commenda- 


tion for it.”’ 








SPRINGFIELD OHIO 
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Sidewalks (Stone). 
Cleveland Stone Co. 
Ohio Quarries Co., The 


Sign Posts. 
Cutter Co., Geo. 


Sluice Gates. 
Coldwell-Wilcox Co. 


Sprinklers. 
Austin-Western Road Machin- 
ery Co., The 


Steel Joists, Studs and Sash. 
Trussed Concrete Steel Co. 


Steel Tapes. 
Kolesch & Co. 
Lufkin Rule Co.. The 


Stone Curbing. 


Cleveland Stone Co. 
Ohio Quarries Co. 


Stone Flagging. 


Cleveland Stone Co. 
Ohio Quarries Co., The 


Street Cleaners’ Carts. 
Holzbog & Bro., Geo. H. 


Street Cleaning Machinery (Horse 
Drawn). 


Austin-Western Road Machin- 
ery Co., The 


Street Crossings. 


Cleveland Stone Co. 
Ohio Quarries Co., The 





La i in bin 


Street Flushers (Horse Drawn). 


Austin-Western Road Machin- 
ery Co. 


Street Lighting. 
Cutter Co., Geo. 


Street Sprinklers (Horse Drawn). 
Austin-Western Co., Ltd., The 


Structural Steel. 
Lewis-Hall Iron Works. 


Surveyors’ Instruments. 


Kolesch & Co. 
Lufkin Rule Co., The 


Sweepers. 
Austin-Western Road Machin- 
ery Co., The 


Tamping Machines. 
Pawling and Harnischfeger. 


Tar and Pitch. 


The Barrett Co. 
DuPont Chemical Co. 


Tar Heaters. 


Alger Supply Co, 
Littleford Bros. 


Tarvia. 
The Barrett Co. 


Testing Chemists. 
Dow & Smith. 
Howard, J. W. 
Kirschbraun, Lester. 
Van Trump, Isaac. 


Testing Laboratories. 


Howard, J. W. 
Hunt & Co., R. W. 
Lester Kirschbraun. 


Tinius Olsen Testing Machine 


Co. 





Traction Engines. 


Austin-Western Road Machin- 
ery Co., The 


Traction Engines (Oil or Kero- 


sene). 


Austin-Western Road Mach. Co. 


Trailers. 

Warner Mfg. Co, 
Trench Braces. 

Kalamazoo Fdy. & Mach. Co. 
Trench Machinery. 

Holzbog & Bro., Geo. H. 


Kalamazoo Fdy. & Machine Co. 


Pawling and Harnischfeger. 


Trucks (Motor). 


Acme Motor Truck Co. 
American Motor Truck Coa, 


Columbia Motor Truck & Trailer 


Co, 
Couple-Gear Freight-Wheel Co. 
Detroit Truck Co. 
Diamond T Motor Car Co. 
Duplex Truck Co. 
Garford Motor Truck Cuvo., The 
General Motors Truck Co. 
The Gramm-Bernstein Muvotur 
Truck Co. 
International Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Master Trucks, Inc, 
Pierce-Arrow Motor Car Co. 
G. A. Schacht Motor Truck Co, 
Service Motor Truck Co, 
Signal Motor Truck Co. 
Titan Truck Co. 
United Motors Co. 
Tinited States Motor Truck Co. 
J. C. Wilson Co. 


Valves. 
Coldwell-Wilcox Co. 


Wall Coping. 
Cannelton Sewer Pipe Co. 


Re 


Warrenite. 
Warren Bros. Co. 


Water Pipe. 
American Cast Iron Pipe Co. 


Warren Foundry & Machine Co. 


Waterproofing. 
Barrett Co., The 
Pioneer Asphalt Co. 
Trussed Concrete Steel Co. 


Water Purification. 
Pennsylvania Salt Mfg. Co. 


Water Works Supplies and Equip- 
ment, 


American Cast Iron Pipe Co. 
Alger Supply Co. 
Coldwell-Wilcox Co. 
Pennsylvania Salt Mfg. Co. 


Windows (Steel). 
Trussed Concrete Steel Co. 


Wire-Cut Lug Brick. 


Dunn Wire-Cut Lug Brick Co. 
Medal Paving Brick Co. 
Metropolitan Paving Brick Co. 
Murphysboro Paving Brick Co. 
Southern Clay Mfg. Co. 
Springfield Paving Brick Co, 


Wood Block (Creosoted). 


Barrett Co., The 
Jennison-Wright Co. 
Republic Creosoting Co. 


Wood Preservatives. 
Barrett Co., The 
DuPont Chemical Co. 
Jennison-Wright Co. 
Pioneer Asphalt Co. 
Republic Creosoting Co. 





Federal Highway Board—Needed! 


Resolution adopted by Chamber of Commerce of the United States 


in convention at Atlantic City, September 21, 1917. 


WHEREAS, It is essential that all the transportation facilities of the Nation should be 
brought to the highest state of efficiency in order that foodstuffs may be moved most eco- 
nomically from the farm to the market, that manufactured products be moved at the lowest 
cost from the factory to the consumer; and 


WHEREAS, The Public Highways offer a good, prompt and economical means to sup- 
plement transportation by rail and water; therefore, 
BE IT RESOLVED, That the prompt improvement of our Public Highways is impor- 
tant and should be forwarded in every proper way. 


Realizing the transportation congestion crisis, this was one of the most important reso- 
lutions passed by the Chamber of Commerce of the United States. Motor Trucks are ready 
at hand; the roads of the Nation must be immediately developed and improved. A Fed- 
eral Highway Board is urgently needed. 


Bees RRR BEBRE 
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| The Best Oil—By Far! 


6 Deon creosote oil that made possible your modern wood block 
pavements was first produced by this company. And today 
more than one-third of all the wood block pavements in this 
country are preserved with Reilly oils. 


Now we offer a new product—Reilly’s 
Improved Creosote Oil—by far the best 
oil ever produced. Made by a new 
and patented method. An oil so supe- 
rior to other products that it contains 
more than three times the permanent 
constituents of the next best oil. 


Without an equal for treating wood 
blocks, railroad ties, telephone cross 


arms, under-ground and under-water 
timbers—any wood that is to be pre- 
served by the empty cell process. 


Contains no trace of coal tar or other 
impurities. In your distilling test you 
will find that more than 75% remains 
at 315 degrees Centigrade. 


It stays in the wood forever. 





Prompt 
Shipments! 


Under present conditions 
our large stock and prompt 


is our best product for open 


Treated 


Reilly’s 
Wood Preservative Timbers! 


If you are not in position 
to treat your own ties 


shipping facilities are ex- tank or brush treatment. A and dimension timbers we 

ceedingly important. We high-boiling anthracene oil |! wil] be glad to submit at- 
: —limpid and free-flowing : ; 

can fill your orders at working temperatures. || tractive prices. Tell us 


promptly at any of our re-__ || Contains no adulterant or | ~=vour requirements in this 


fineries. Samples gladly 
submitted. 





volatile products. 


Send for Sample line. We will take care 





of you. 





Republic Creosoting Company 


Plants: Indianapolis—Minneapolis—Seattle— Mobile 


Indianapolis, Indiana 


i , if 
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Lest You Forget— 


1, ‘It’s a one-man machine.’’ (Labor is scarce.) 
2. ‘*Does the work of 16 hand tampers and two 
shovelers.’’ (Labor costs money.) 


3. ‘42 (150-lb.) blows per minuie.’’ (Speeds up 
the work.) 

4, ‘‘When it’s ‘P & H’ Tamped it’s tamped to 
stay.’’ (No trench settling.) 





NE ‘P & H’ Power Traction 


Tamper does the work of sixteen hand 
tampers and two shovelers. It strikes 42 
(150-lb.) sledge-hammer blows per minute, 
and it is operated by one man. ; 


‘‘Human muscle (no matter how willing or 
plentiful) can’t compete with ‘P & H’ power. It 
takes power and lots of it to ram all the dirt (you 
take out) back into the trench.” 


‘*P & H”’ Power Traction Tampers not only 
= more work but better work—and speedier—costs 
ess. 





Get details about the ‘‘P & H’’ Power Traction Tamper. 
You ought to be acquainted with this ‘‘slam-banger.”’ 


Pawling & Harnischfeger Co. 


MILWAUKEE, WIS. 

















Speed Up the Spading! 


A Pennsylvanian contractor was 
‘‘up against’’ a time contract, labor 
shortage and very hard excavating. By 
using low-strength dynamite to 


Blast Ahead of Shovels 








lower the cost of grading and speed-up spading. 


Division 





Lower the Cost of Grading— 


| they handled the gravel and shale easily and GRADING. 
quickly and the contract was completed on time. A contractor on a Pennsylvania road has com- 


With a few cartridges of Red Cross Extra unusual extent. ee ee ee 

: ° i b te vel in all cuts, 
Dynamite exploded ahead of the shoveling gangs, Seneneedih Aen tn ete te. eat 
it takes less time and labor and yardage per day Sec tie corr ead shale as it was exc 
increases. Blasting takes the strain off the steam shovel, wat, The ent diainage ditches were blanted.ost 
helps it to dig faster, cheaper and easier. i — =_— © cost of gxcavation 
Ask for free booklet, “‘Road Construction and Main- ig tees ne a nem Se csatidion 
tenance.’’ Learn how to use Red Cross Explosives to while the other contractors were upabl¢ to do so be- 


tion “‘Municipal Engineering’’ and address Advertising 


E. I. du Pont de Nemours & Co. Whzuit S2stis. $2: 


Powder Makers Since 1802 ducts Store, Boardwalk GH PONT DONT. 
and Penn. Avenue. 
Wilmington, Delaware 














LOWERING COST OF HARD-ROAD 





pleted his work_at_a lower cost than was attained on 
other sections of the road by using machinery to an 





cause of the difficulty of securing labor by the older 
en- methods, utilizing plows, scrapers and hand work. 











NOTE 
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“And they convey the brick to the setters clean and minus 
chipping and breakage. No more wheelbarrow gangs for us. 





‘‘Mathews Gravity Brick Carriers en- Mathews Carriers operate by gravity (no 
able us to lay thirty thousand brick per day power cost) and automatically (no labor 
with six less men. The carriers are flexi- cost). They are readily portable and are 
ble and adaptable to all paving jobs.’’ to be had in varying lengths. 


Send for Bulletin No. 4. 


MATHEWS GRAVITY CARRIER COMPANY 
ELLWOOD CITY, PA. 


Above Freezing, 


“‘This winter has been a severe one, and thousands of meters in 
surrounding cities have been rendered useless, as they have burst 
through freezing. We have over 400 outside installations, but 
they are housed in Ford Meter Boxes. We have so far not had 
a single frozen meter.’’ 


















A mere meter box doesn't prevent zero weather, 


but Ford Meter Boxes absolutely protect your meters from 
freezing and tampering catastrophes! A Ford Meter Box isn’t a prom- 
ise—it’s a positive guarantee!! It’s the only meter box that really affords 
reliable anti-freeze insurance at ai// times and under ail/ conditions! If 
you don’t want a freeze—get a Ford! 


Let us tell you about the Ford Yoke! Maybe you'll be inter- 
ested in the Ford Stop Cock feature—of the inverted core type. It is 


“up and away” from the dirt, is always accessible—and in alignment, of 
full rated capacity and never sticks. 


All Ford Meter Settings and accessories are made by 
practical waterworks men here in our own plant. 


The Forpv METER Box Co: 


Wasasu, Inpiana.U.S.A. 
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Resurface and Repair your old worn- 
out pavements with the **Pluto”’ Surface Heater. 
Removes 500 square yards, to a uniform depth of one 
inch, in eight hours. It carries 53 gals. of kerosene oil— 
the main tank, 35 gals.—the auxiliary tank 18 gals. When 
the large tank is empty, you can switch on to the small 
one and refill the other without stopping the work for an 
instant. Consumption, six gals. per hour. 


yy os - a3 a Rey RSVR 
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The ‘‘Phisto’’ Tool Furnace, on a kerosene consumption of 
three gallons per hour, will keep fourteen tools, three pails of bin- 
der and three shovel scoops constantly hot. It gives a cleaner flame 
of more intense heat than can be produced by any wood-burning 
furnace and does away with the trucking of wood and ashes Re- 
cepticles at top for buckets, joint cement and shovel. 





**Pluto-A’”’ is especially designed to operate close 
to the street car tracks without interfering with the traffic. 
Has a battery of three burners; heating capacity, 18 sq. ft. 
from 3 to5 minutes. “Pluto-B” is designed for repairing 
“‘ruts’’ made in pavement by the continued travel of auto- 
mobiles. It is six feet long by nine inches wide, has two 
burners, with a capacity of nine feet by ten inches in from 
3 to 5 minutes. 


ALGER SUPPLY COMPANY 


CHICAGO, ILL. 








Peoples Gas Building 

















KAHN: 
Buildings 


Products 

















KAHN 
Building 
Products 








‘THE joint in the concrete pavement deter- 

mines its success. Protect the joint with the 
beveleedged Kahn Armor Plates and you are sure 
the concrete cannot break down or chip away. Install 
the plates with our improved installing device and 
accuracy is assured. Reinforce the pavement with 
Kahn Mesh to prevent cracks in the roadway. If 
there are concrete curbs, reinforce and protect them 
with Kahn Curb Bars, 





Kahn Armor Plates 





Kahn Road Book—a highway handbook—free on request. 
Write for our literature. 


TRUSSED CONCRETE STEEL CO. 


Youngstown, Ohio 








Highway Department 


Kahn Installing Device 








Representatives in Principal Cities. 











Kahn Road Mesh 




















Kahn Curb Bar 
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We will demonstrate 

to the satisfaction of 
any State or County & 
Official that 


THE ONE MAN 
COLLAPSIBLE 
CULVERT FORM 


(Adjustable for 39 Different 
Culvert Openings) 


Will Cut 
Culvert Costs 
Tremendously 











Tnis form makes possible the 
Permanent Concrete Culvert 
at Small Cost. 


Don’t Specify or Build Culverts of any type until 
you have read our Booklet—sent on request. 


Permanent drainage at reasonable cost is what you want. Our 
booklet shows you how to build Culverts from the smallest to 
the largest of Concrete at a surprising saving in cost over 
other methods. Metal Pipe, Vitrified Tile and Cement Tile 
are all compared and figures given. Write for the booklet. 
Sent without charge on request. 


Storms Manufacturing Co. *? Yesyerbocns: 
; We can also supply special de- 
signs and sizes of collapsible 
forms for storm sew- 
ers (leased on per- 
centage basis). 














Couple-Gear Front and Four- 
Wheel Drive Trucks and Tractors are 
most economical in operation. 





Let us tell you how you can efficiently 
motorize your old horse-drawn equipment. 





We'll gladly send photos and complete 
typewritten descriptions (including cost figures) 
showing how leading contractors are cutting their 
motor haulage costs from 30 to 50 per cent via 
Couple-Gear. No obligation on your part. 


COUPLE-GEAR FREIGHT-WHEEL CO. 


GRAND RAPIDS, MICH. 
Chicago Sales Ag ents—Couple Gear Power Truck Co. 
1029 Peoples Cas Bldg. 
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Ruby Globe by Day—Ruby Glow by 
Night—that warning signal enforces the 
‘*Rule of the Road’’! It cautions. It 
warns. It protects both pedestrian and 
driver alike. 


CUTTER 
Traffic Signal Posts 


Their ‘‘Keep to the Right’’ 


warning facilitates traffic movement 
at street intersections. And they are 
‘‘always on duty’’—rain or shine— 
summer or winter. 

Our booklet gives details—write for it. 


GEORGE CUTTER COMPANY | 
SOUTH BEND, IND. 


Chicago Detroit New York 
Los Angeles San Francisco Seattle 

















ANNOUNCEMENT 








On and after February 1, 1819, our general offices 
will be located at 7323 Woodlawn Ave., Chicago, 
Illinois, and we respectfully request all our friends 
and customers to address all communications to 
the Company at our new location after that date. 


We shall continue to produce a full line of bitum- 
inous products of the highest quality, and asphalts 
for every purpose, and whenever you are in the 
market for paints, pipe coatings, expansion joint, 
mineral rubber, insulation compound, filler, road 
asphalt, roofing cement, waterproofing, or any 
other bituminous products of similar nature, kindly 
give us an opportunity of figuring with you on 
your requirements. 


Our Policy—‘‘A Personal Interest in Every Order; 
an Earnest Endeavor to Please.” 


The Pioneer Asphalt Co. 


Producers of Highest Quality Bituminous Products. 


Chicago, Ill. Lawrenceville, Ill. 
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i The Koehring Boom reaches up alleys and intersecting streets 


| —a big time-saving every time. It is a time saver all the time, because it a 
s means a power-driven distribution of concrete, and gives the greatest dis- ae 
ws,  tributing range without moving the mixer. Extra automatic actions ex- ry: 
ee clusive to a Koehring boom and bucket system enables operator to give 
Mt = on-time attention to every duty and deliver top speed of mixer as a unit. Py 3, 

@ The Koehring Paver with liberal drum dimensions, double wide high or 


ms angle charging skip, fast dis- 


charge, boom and bucket dis- Koehring Sizes in Cubic Feet Capacities Hs, 








wes Whe Mixers f k;  disch d end dis- 
my tribution and heavy duty con- —10,\%2, 5," 34°30. 4: chargetype. 
- t * . ° ch res 
f struction throughout, means hopper, batchh pperandside Revise ink diibeie © aw 
[6s lowest yardage cost. Write for i ag 
ot Mixers for Bit G Power, Steam ee 
booklet U-]. Pavements: 12, 20,22. Side poweror Electric power. Pity 


oat DIGS TO GRADE AND LOADS 60 TO 100 CU. YDS. PER HOUR. | 


oe Digging wheel adjustable to cut from two inches to two feet— KO BH RING 
‘\ peed ae ——- aperene, “- of cut. Pig te T 

“ as been dug to grade and loaded at . per cu. yd. ill dig 

fy = out old macadam, and with screen attachment, will separate stone. U R B I N E 


= This is a one-man machine—a revolutionizing cost-cutter for street G RA D EB R. 


and highway grading. Write for booklet U-2. 
KOEHRING MACHINE CO. 


MILWAUKEE, WIS. 






















. 


The Koehring Turbine 
Grader is not built for stock 
—only to order—production is 
limited and allotted in limited num- 

ber to each territory of our representa- 
tives—a few machines for 1918 delivery are 
still available. 
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HIGH ARMY OFFICERS FAVOR 
CONTINUED ROAD BUILDING 


Maj.-Gen. Leonard Wood, former chief of staff, is 
one of the most distinguished of living American 
soldiers. General Wood has a characteristic habit 
of expressing his opinions tersely and emphatically. 
This outspeaking habit has at times brought him 
into conflict with higher authorities, but that fact 
has in no wise affected his penchant for saying 
bluntly just what he thinks ought to be said. 


General Wood takes little stock in the idea that 
there should be a general curtailing of road build- 
ing. Contrariwise, he emphatically urges renewed 
activity in road building. 

General Wood says: 

“Of course, war demands a nation’s entire 
resources, and the most efficient means of deliv- 
ering them are needed. Thus, a systematic, well- 
planned network of roads which can be regu- 
larly used commercially is not only a good in- 
vestment, but it may be of tremendous value to 
our military forces. While hastily or improperly 
built roads should not be rushed at this time, 
on the chance that they might be of some strate- 
gic value to our armies, substantial highway 
construction of economic value should not be 
curtailed because we are at war. 

“The requirements of the wearing surface for 
military purposes may be stated as: (1) abso- 
lutely dependence in all kinds of weather, in all 
seasons of the year, under the most severe 
usage; (2) wear resistant, so that extensive or 
frequent repairs or maintenance may not be 
necessary; (3) easy and quick to repair without 
interrupting traffic and with simple tools and 
materials; (4) low in tractive resistance; and 
(5) offering a good foothold for horses and a 
good grip for rubber tires, and at the same time 
smooth enough to allow a good rate of speed 
for motor trucks. * * * 


“Only the highest type of standard pavement 
surfaces answers these requirements completely. 
* * * The block pavements, such as stone or 
vitrified brick are probably the best types.* * * 

“Methods of construction or types of surfacing 
which are used to cheapen the first cost at the 
expense of the requirements stated above should 
not be used. They are also proving uneconom- 
ical under modern commercial traffic.” 


Vitrified brick pavements constructed so that all 
parts are united in a single rigid beam, fulfill all 
the requirements as no other pavement does. 


Brick withstands abrasion even better than 
stone, and it gives a smoother, more even wearing 
surface, offers less tractive resistance and is 
cleaner than any other surfacing material. Brick 
neither ruts, pits nor disintegrates under traffic or 
by reason of the action of the elements, oils or 
acids. Given an even, stable and well-drained 


foundation, and built of rigid beam design, a brick 
pavement is never worn out by traffic. It is the 
only surfacing not affected by the elements. 

A brick pavement is not slippery; it gives rub- 
ber tires a good grip yet does not pull on them 
by suction nor grind them by means of particles 
of material, and therefore it prolongs the life of 
rubber tires. 

The Indianapolis speedway, built of vitrified 
brick, demonstrates the non-skid qualities of brick 
and at the same time proves its high-speed possi- 
bilities and invulnerability to the effects of rubber 
tired vehicles moving with great velocity. 

In loading capacity, brick, inch for inch of depth, 
is equalled only by granite block. Tests have 
shown that a 4-in. grouted brick slab, without any 
foundation course, and supported only at either 
end, will sustain a load of 5,000 lbs. to the square 
inch, applied at the third points, before breaking. 
This being true, the non-abrasive character of vit- 
rified brick makes it, when laid on a solid founda- 
tion, the most durable of all general purpose pave- 
ments. 


Other High Military Commanders Urge Continued 
Road Building. 

Military authorities are alive to the vital neces- 
sity for continuing road building as a means of 
rapid and uninterrupted concentration and dis- 
tribution of commodities and materials. Hon. 
Newton D. Baker, Secretary of War, is urging 
prompt completion of unimproved sections of 
through routes. 


General Black on Comprehensive System of Mili- 
tary Highways. 

Maj.-Gen. W. M. Black, Chief of Engineers, U. S. 
A., in a letter to William D. Sohier, Chairman 
Massachusetts Highway Commission, dated Nov. 
26, 1917, said in part: 

“As to the question of what military roads must 
be prepared to carry in the way of traffic, it may 
be stated that our existing ordnance liable to 
accompany a field army will have its heaviest rep- 
resentative in a 12-in. howitzer weighing about 
27,000 lbs., 18,600 lbs. of which are on the front 
whels and the remainder on the two back wheels. 
The wheel base or distance between the front and 
rear axles is 18 ft.; width of track, 7 ft. 4 ins.; 
width of tires, 8 ins.; width of tire shoes, 12 ins. 
This howitzer is to be drawn by a 75-hp. caterpillar 
tractor weighing about 25,000 lbs. Comparison 
with the largest present-day commercial trucks 
shows that a road substantial enough for such will 
suffice for the ordnance load, so that in this par- 
ticular as well as in a strategic way roads suitable 
for commercial purposes will meet the military 
requirements. 


“In short, it is the opinion of this office that 
any road that will serve for present-day commer- 
cial motor transportation will be satisfactory for 
prospective military traffic of all classes. 


“As you are probably aware, there were intro- 
duced at the last Congress two bills (Senate Bill 


No. 2470, by Senator Chamberlain, and House Bill 
No. 5161, by Representative Dent) which provided 
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for a comprehensive system of military highways 
for the United States. It is believed that it is 
only in some such way as this that the problem of 
military highways will ever be _ satisfactorily 
solved, that is to consider the needs of the United 
States as a whole, to work out a project to meet 
such needs, and to complete such project in the 
order of the relative importance of the roads mak- 
ing up that project.” 


Maj. Bond on Roads as National Requirement. 


Maj. P. S. Bond, Corps of Engineers, U. S. A., 
an officer of marked distinction, gives this opinion 
regarding road-building as a national requirement: 

“The motor car saved Verdun to France. But 
there is one highway in France which enjoys the 
same distinction. For three months, 24 hours a 
day, an endless procession of motor trucks, two 
abreast in each direction, traveled this highway 
going to and from Paris. 

“Without transportation an army is helpless, 
and transportation is impossible without suitable 
military roads. It is, therefore, essential that 
roads should be laid out and constructed with a 
view to military use as well as to the uses of 
peace, especially on frontiers most likely to be 
the scene of military operations. A little intelli- 
gent forethought and supervision by the Federal 
authorities would meet military needs with com- 
paratively slight increase in expense. 

“It is of great importance, also, that there be 
no weak links in our distribution system. Troops 
and supplies will move both perpendicularly and 
parallel to the line of battle, and both cross and 
parallel roads should be paved. A section of un- 
improved road on an otherwise well-paved route 
might become impassable for large trucks, thus 
nullifying the military value of the entire stretch 
of road. 
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“Good roads and railroads increase the useful 
productive capacity of our mines, fields and for- 
ests. Every road in every part of the land which 
connects a producer of any commodity with a 
shipper or consumer of that commodity will play 
its part in enabling the nation to bring to bear 
its full strength in armed conflict, and the better 
the road the more perfectly it plays its part. 
Therefore, every good road which is a necessary 
artery of supply or travel, as distinguished from 
purely pleasure routes, is an essential part of the 
system of national defense, even though it be not 
located in the theater of actual military operations. 

“A country-wide system of military roads, with 
a marginal highway around the entire country, 
will do much to solve the problem if it is properly 
prosecuted. Our splendid railroads will be of little 
use to us unless we complete our distribution sys- 
tem and are prepared with good trucks and good 
roads to distribute supplies to the points where 
they are needed.” 


Enormous Loads to Be Carried. 


Mr. W. D. Sohier, Chairman of the Massachu- 
setts Highway Commission, a recognized authority 
on roads, says: 

“While the railroads and steamships are vitally 
necessary to bring the supplies and men, ammuni- 
tion to the artillery, and everything needed for 
modern war, to the country, and from the large 
storehouses to the railroads, the soldiers in the 
trenches, and more particularly the soldiers back 
of the trenches that are holding the long battle 
lines, have to be almost entirely supplied over the 
roads. 

“T fear the people in this country, and particu- 
larly our legislators, are not really awake to the 
tremendous importance of good roads if this coun- 
try is to do its part in the world’s war. They are 


















“Twenty Seven years | 
Old- and still a 
good pavement? 
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Fourth Street, Marion, Ind., 
paved in 1891, with Metropolitan 
Paving Brick, has withstood the 
heavy poundings of traffic for 27 
years and it is still in good condi- 
tion. (Ask the other fellows to 
show you astreet like this.) 


Repressed and 


Wire-Cut Lug 


Metropolitan Shale 3 oot centuries of Natural ageing to come to its full 


perfection! Mother 


ature’s slow, patient process gave us a Time and 


Wear-Resisting shale that explains why Metropolitan is the “‘Best Paving 
Block Made.” It is the standard by which all other paving block is judged. 


THE 
Metropolitan Paving Brick Co. 


“The World’s Largest’’ 
CANTON, OHIO. 
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important, not only from a strictly military point 
of view, but they are absolutely essential if the 
country is going to grow and harvest its crops, and 
supply not only our own soldiers but our allies 
with the food that they can not live without. 


“The experience of England and what she has 
done since the war started, on her highways, is 
perhaps the best example that we could follow. 
England has not been invaded, but she has had to 
enlist, train and equip large armies, has had to 
organize to make tremendous numbers of guns, 
enormous quantities of ammunition and supplies 
of every kind. 

“It is very significant that she, with her tre- 
mendous network of railroads and small area, 
has found that her roads, especially the main 
roads, were of vital importance. With all the tre- 
mendous additional expenditures made necessary 
by the war, and with undoubtedly a large number 
of the uninformed public saying that she must save 
every dollar possible—why not stop some of the 
expenditures on roads?—she has not only not 
stopped these expenditures, but has actually in- 
creased them in many places. 


“Certainly all highway authorities should co- 
operate to the utmost of their ability in building 
and maintaining the roads which are of vital neces- 
sity to this country. 


“No doubt as our railroads are becoming con- 
gested, and it will take considerable time before 
they are enlarged sufficiently to take care of the 
traffic, the highways will have to do more and 
more of the transportation of the country. 

“We must realize the tremendous traffic that any 
road which is supplying an army or is near an 
army post must carry, and build the roads and 
bridges accordingly.” 





Springfield Wire-Cut Lug 





IS WIDELY USED 


The square edges stay square, 
due to the spacing lugs and 
beveled ends. Both Dunn 
Wire-Cut Lug and Frost Pro- 
cess. Sewer and Building 
Brick—also very artistic Rug 
Face Brick. 


Springfield Paving Brick Co. 


SPRINGFIELD, ILLINOIS 
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Robbins — Coaldale — Graves 





Wire-Cut Lug Brick 


When you lay W2re-Cut Lug 
Brick streets or roads, you can 
spend your maintenance fund 
in getting new mileage, not 


tinkering the old. 


Southern Clay Mfg. Co. 


CHATTANOOGA, TENN. 






























62 
YEARS’ 
A SERVIC 


UYING cheap goods to save money, Hy 
like stopping the clock to save time; 
and this applies to many types of road © 
surfacing material.. If you want the only 
sure, durable and reliable road surface, buy 


‘The Block with experience behind it’’ . 
Manufacturers of Medal Block for 23 years. 
Manufacturers of Paving Brick for 29 years. 
Oldest in service  unexcelled in quality. 

Medal Repressed, Wire-Cut-Lug 





Capacity 
». 35,000,000 
no 


and Hillside Block. ? ae pemoly, 


THE MEDAL PAVING BRICK COMPANY 


FORMERLY THE DECKMAN. DOTY, BRICK coe 
1305-1308 Swetland Building ESB cievetana, Ohio 
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BACK TO BRICK! 
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IT STANDS THE TEST OF TIME! 





Ancient Records and Modern Paving Show Brick’s Durability 
Military Leaders Demand Enduring Pavement 


Victory for American arms, sound public policy 
and patriotic duty alike demand a network of de- 
pendable roads, serviceable every day in the year. 

The enormous weight and volume of traffic re- 
quires the most durable type of road. 

Vitrified brick is the most durable manufactured 
product known to man. 

Commercialism and the urge of inventive im- 
pulses have evolved many substitutes for brick 
road surfacing. But Brick excels them all under 
the supreme test of modern service. 

Back to Brick is becoming recognized as a nec- 
essity. ‘‘Bulld durable roads”’ is the plea of mer 
who realize the critical situation. 

Major P. S. Bond, Corps of Engineers, U.S.A., 


connects a producer of any commodity with a ship- 
per or consumer of that commodity will play its 
part in enabling the nation to bring to bear its 
full strength in armed conflict.’’ 

Maj.-Gen. Leonard Wood, U.S.A., declares: 
‘*Wearing surfaces which are not suitable for our 
cities will not stand up under concentrated high- 
way traffic. The block pavements such as stone 
or vitrified brick are probably the best types.”’ 

Wire-Cut Lug Brick are the highest type of vit- 
rified brick for all paving for heavy or light traffic 
—streets, highways, boulevards, factory and mill 
floors, yards, platforms, etc. Pavements designed 
to meet varied requirements. 

Our corps of engineers of national reputation 
will assist you on your paving problems. 














Sterling Brick Co.. Olean, N. Y. 
Danville Brick Co., Danville, Ill. 


Alton Brick Co., Alton, Ill. 


Murphysboro Pav. Brick 


Windsor Brick Co., Akron, Ohio, 
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says: ‘‘Every road in every part ofthe land which 


Corry Brick and Tile Co., Corry, Pa. 
United Brick Co., Greensburg, Pa. 


Clinton Paving Brick Co., Clinton, Ind. 


The Medal Paving Brick Co., Cleveland. Ohio. 
Metropolitan Paving Brick Co., Canton, O 
Peebles Paving Brick Co., Portsmouth, Ohio. 
Co., Murphysboro, Ill. 
Southern Clay Mfg. Co., Chattanooga, Tenn. 
McAvoy Vitrified Brick Co., Philadelphia, Pa. 


Hocking Valley Brick Co., Columbus, Ohio. 
Veedersburg Paver Co., Veedersburg, Ind. 
Springfield Paving Brick Co., Springfield, Ill. 


—LICENSEES— 


Terre Haute Vitrified Brick Co., Terre Haute, Ind. 


Albion Vitrified Brick Co., Albion, Ill. 
Alliance Clay Product Co., Alliance, Ohio. 
Westport Paving Brick Co., Baltimore, Md. 
Mack Mfg. Co., New Cumberland, W. Va. 
Hydraulic-Press Brick Co., St. Louis, Mo. 
Barr Clay Company, Streator, III. 

Trimble Paving Brick Co., Dayton, Ohio. 
Thornton Fire Brick Co., Clarksburg, W. Va. 


Indiana Paving Brick & Block Co., Brazil, Ind. 


Standard Brick Co., Crawfordsville, Ind. 
Shawmut Paving Brick Works, Shawmut, Pa. 
Pennsylvania Clay Co., Pittsburgh, Pa. 


Clydesdale Brick & Stone Co., Pittsburgh, Pa. 


The John Kline Brick Co.. Wickliffe, Ohio. 


Streator Clay Manufacturing Co., Streator, III. 


Write for data. 


THE DUNN WIRE-CUT LUG BRICK CO., Conneaut, Ohio. 


(LICENSORS) 
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Write for additional information. 


Martinsville Brick Co., Martinsville, Ind. 
Cleveland Brick & Clay Co., Cleveland, Ohio. 
Jamestown Shale Pav. Brick Co., Jamestown, N.Y. 
Purington Paving Brick Co., Galesburg, III. 
Georgia Vitrified Brick & Clay Co., Augusta, Ga. 
F. R. Carter, Peoria, Ill. 

C. P. Mayer Brick Co., Bridgeville, Pa. 

Athens Brick Co., Athens, Ohio. 

Albion Shale Brick Co., Albion, III. 
Copeland-Inglis Shale Brick Co., Birmingham. Ala. 
Brick, Terra Cotta and Tile Co ; Corning, N. Y. 
Medora Shale Brick Co., Medora, Ind. 

Binghamton Brick Co., Inc., Binghamton. N. Y. 
Municipal Shale Br’k & BI’k Co., Martinsb’g, W.Va. 
Lake Shore Shale Brick Co., Ashtabula, Ohio. 
Allegany Valley Brick Co., Olean, N. Y. 
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Motor Trucks as Operated in the Intercity and Interstate 
Haulage of Freight on the Highways. 


(SECOND INSTALLMENT) 


ACME 5-TON TRUCK AS OPERATED IN IN- 
TERCITY AND INTERSTATE HAULAGE BY 
THE M’GANN CO., TRANSFER AGENTS AND 
WAREHOUSEMEN, NEWARK, N. J. 


























Printed as insert to Municipal Engineering, March, 1918. 
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Making Short Hauls Pay 


Quick unloading solves the short haul 
problem. 
On jobs where ordinary trucks would be unprofitable, 
MACK trucks equipped with hydraulic hoists have 


proved to be money-makers. 


The body is elevated to an angle of 50°. At this pitch 
a load slides off easily whether it be sand, crushed 
stone, wet concrete or hot asphalt. 


But of greater interest to contractors is the MACK truck’s 
tremendous strength, its great brute power, its low cost of 
operation and upkeep and its long life. 


MACK trucks were used by the builders of the great Roosevelt 
Dam. Also on the New York Subway, Croton Aqueduct and 


many another important engineering job. 


Investigate the records of MACK trucks. Learn how they 
have cut hauling costs. We have facts and figures. Send 
for them. 


1 to 7% tons capacity; with trailers, to 15 tons. Bodies can 
be designed to meet special needs. 


INTERNATIONAL MOTOR COMPANY 


NEW YORK 


Se TERT SR 


Pz nn ALICE ( Win ts 
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- Breaking Down the 
Transportation Question 


The serious question block- 
ing American business today 
is transportation. 


Garford Motor Trucks are 
breaking through the freight 
congestion and assisting in 
bringing order and profit out 
of chaos for others. 


Why not for you? 


Your orders tied up in “No 
man’s land” of shipping de- 
lays are losing money for 
you and for your customer. 


Your problem is no longer 
one of producing, it is de- 
livery. 


Garford Motor Trucks, from 
one to six tons, are deliv- 
ering products in the short- 
est possible time, at the low- 


The Garford Motor Truck Company, 


Manufacturers of Motor Trucks of 1, 1%, 2, 3%, 


The Garford Road Builder 
Address Department 107. 


5 and 6 ton capacity. 


est possible cost, with the 
least possible wastage. 


They are dependable, effi- 
cient and durable freight 
haulers. 


Let our transportation ex- 
perts help you at once. 


You are doing business with 
a known quantity when you 
depend on Garford. 


Lima, Ohio 


“4, 7 and 10 ton Tractors 
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GMC Trucks Provide Pulley Power 


ey picture conveys an idea of the broad utility 
of the GMC Truck, and shows the kind of work 
it does with the ‘‘Take-off’’ winch attachment. 


The winch device can be attached to any GMC 
Truck, and it is very simply operated. A mere shift- 
ing of a selective gear from the driver’s seat throws 
the winch into gear with the powerful motor, and a 
giant power is ready to pull for you. 


In loading heavy machinery on a truck and for many 
other uses, the winch will do the work of several men. 
It is a labor saver, a time saver, and a money saver. 


This is only one of the many features that have made 
the GMC Truck conspicuous for merit in construc- 
tion and complete dependability in every detail. It 
is a combination of perfect units built by master work- 
men in a factory where truck building is and always 
has been the sole industry. 


Order your next GMC Truck with a winch attach- 
ment or add this inexpensive feature to your present 
equipment. You will find it a profitable investment. 


core. ces 
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Power Plant 


The source of power— 
the heart of the mech- 
anism—a GMC engine 
is built for greater 
strength and endurance 
than will ever be called 
for during its life. 





GMC engines are sim- 
ple in construction and 
dependable in service. 
Three point suspension 
fuarantces against 
strain. Adjustable parts 
are casily reached. 


GENERAL MOTORS TRUCK COMPANY 


One of the Units of the General Motors Corporation 


New York Philadelphia Boston 
Distributors most Everywhere 


PONTIAC, MICH. Chicago St.Louis San Francisco 
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MOTOR TRUCK OPERATION AND ACCOUNTING XXXI. 


By Charles A. Dickens 

















(Continued from February Issue) 
Truck Fleets Are to Carry Freight from Chicago to New York 


Definite arrangements have been made by Master Trucks, 
Inc., Chicago, to inaugurate a regular motor truck com- 
mercial freight-hauling service between Chicago and New 
York. Announcement was recently made by Eugene Gold- 
man, vice president and general manager of Master Trucks, 
that the pilot truck and a number of others that will make 
up the fleet are ready for service just as soon as the roads 
will permit of heavy hauling. A separate organization to be 
known as the Master Truck Transportation Company, an Illi- 
nois corporation with a capital stock of $250,000, has been 
formed to operate this new service, the prime thought being 
aid to the hauling facilities of the railroads. 

By the time the weather moderates sufficiently for the 
roads to become passable, the first fleet of 24 internal gear- 
driven 2-ton Masters will be ready to make its pioneer jour- 
ney. Some 3% ton worn-drive Masters probably will be in- 
cluded in the service. All will have special bodies of the 
stake type with tarpaulin covers, the loading capacities being 
12x6x6 ft. Other minor changes will be made in the motive 
equipment to blend with the freight-carrying plan. 

The route of this new freight-carrying line, which is an 
innovation in long-distance hauling, will include Chicago, 
South Bend, Bryan (Ohio), Toledo, Cleveland, Erie (Pa.), 
Buffalo, Rochester, Syracuse, Utica, Albany, Poughkeepsie 
and New York. One feature of the trucks will be the pneu- 
matic tire equipment, with the use of which the company 
plans a speed for its trucks of 25 to 35 miles per hour. Spe- 
cial changes in construction to permit of this speed, which is 
high for average truck work, have been made. 

Some idea of the thoroughness of the preparations will be 
gained from the fact that the fleet will have with it one 
truck devoted entirely to the carrying of oil and gasoline for 
the use of the trucks in the convoy. Another truck has been 
equipped as a kitchen to prepare meals for the drivers and 
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HEAVIEST SNOWSTORMS OF LAST WINTER THIS TRUCK WENT FROM DAYTON 


A DISTANCE OF 66 MILES. 


2144-TON TRUCK AS OPERATED BY THE DAYTON TRANSFER CO., DAYTON, OHIO. 


mechanics en route, while a third will carry tents and sleep- 
ing equipment for the men. From this it is evident that 
there will be no necessity for depending on any hotel or res- 
taurant accommodations. 

All the hauling will be done under contracts and there 
will be no “less than truckload” shipments taken. Further, 
these full loads must all go to one destination. There will be 
no intermediate stations for the present, shipments being 
taken only for Buffalo and New York delivery at first. Con- 
tracts also have been signed to insure full loads for the 
trucks on the return trips. 

The trucks will run in convoy formation and ten or eleven 
hours will constitute a days’ run. The drivers that start 
will continue with their trucks throughout the trips. The 
character of freight to be handled will include anything that 
can move via a truck of the capacities mentioned. 


The rates for hauling will be the same as for express, but 
there will be the added feature that the power that carries 
the shipments across the country will deliver it at the door 
of the consignee. Present plans do not include way stations 
for concentrating freight or for unloading for further distri- 


bution. By handling all this business under contract there 
will be no necessity for interstate commerce commission 
regulation. 


According to Mr. Goldman, this method of freight trans- 
portation will become general with other truck concerns, for 
already the company just formed has had requests from 
more Chicago and New York manufacturers to make deliv- 
eries betwen these two points than a fleet three times the 
size of the one contemplated could handle. 


Performance of a Mack Truck 
A 3%-ton Mack truck under full load made the overland 
trip from New York City to Akron, Ohio, a distance of 533 
miles, in 60 hours; actual running time, 49 hours. The tem- 
perature at the time was 13 degrees below zero and the roads 
were covered with snow. This truck is to make regular trips 





DURING ONE OF THE 
TO KING’S MILLS AND BACK, 
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The Commissioners of Morgan County, 
Alabama, decided to purchase a motor truck; various 
makes at different prices were offered them. They were at- 
tracted by the exceptional features in the Gramm-Bernstein. 






Twenty years’ experience 
as exclusive truck builders has 
permitted us the highest efficiency in 
the solving of transportation prob- 
lems. Practical features—quality ma- 
terial—proper designing with a guar- 
antee broader than any other known 
in the industry, insures the purchaser 
the very lowest maintenance and op- 
erating cost. Dependable and accur- 
ate operating cost data applying on 
Gramm-Bernstein motor trucks en- 
gaged in over one-hundred different 
lines of work sent on request. 


The Gramm- Bernstein 
Motor Truck Company 


LIMA, OHIO. 


NOTE THEIR. SATISFACTION 









OFFICE OF 


yu0GE OF PROB, 7p, 


MORGAN COUNTY 





Decatur. Ala., 





Jan. 8, 1916, . Fe 


Sewell Auto & Machinery Co., 

Birmingham, Ala. 
Gentlenen: 

In May 1917, Morgan County purchased from Newell auto 
& Machinery Gos, 1 - 3$-ton Gramm-Bernstein Truck equipped with 
a Toods Hydraulic dump body. 

This truck has been in constant use since that time and 
has civen perfect satisfaction. 

‘Te have DISPLACED EI GITERN MULES aND SEVEN! MEN IN OPER- 
ATING TEIS TRUCK. 

Ye can recommend this truck to any one contemnlating the 


use of Motor Trucks. 


Yours ve 


dudye of 7rovate. 
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between Akron and New York and Boston for the Goodyear 
Tire and Rubber Company. The truck is shod with large 


pneumatic tires; front tires, 7 ins., and rear tires, 10 ins. 


Gary Trucks on Long-Haul Work 

The truck operated by the South Shore Motor Express, a 
Gary Model K, herewith illustrated, is used almost exclusively 
for long-distance hauling in handling freight between Gary, 
Ind., and all parts of the city of Chicago. Several other Gary 
trucks are being used for the same purpose with eminently 
satisfactory results. 

Yates Bros.’ Transfer and Express, Joliet, Ill., are also 
using Gary trucks on long-haul work, some of the trips they 
are making being good long ones. Other transfer companies, 
as well as several of the different oil companies, large packing 
companies and breweries, are using Gary trucks in intercity 
haulage with results that are decidedly satisfactory to them. 


187 Miles Through Snow in 15 Hours 


A Maxwell truck, the Camp Sherman special, early in 
January, ran through heavy snowdrifts from Toledo to Camp 
Sherman, a distance of 187 miles, in 15 hours. This was a 
1-ton truck carrying 2,900 lbs. of supplies. 

Experience of McGann Co., Newark, N. d. 

The illustration on the first page of this motor truck sec- 
tion shows a 2-ton Acme truck as operated in intercity haul- 
age by the McGann Company, transfer agents and warehouse 
men, Newark, N. J. They operate a fleet of Acme trucks in 
and around Newark in intercity and interstate haulage and 
have done much to relieve railway congestion in that popu- 
lous region. Their fleet of several trucks has grown in this 
service from a single unit and the inference is plain that they 
have found plenty of hauling of this class to be done at a 
good profit. 

25 Service Trucks Operated by Motor Transfer Co. of Chicago 

The Motor Transfer Company of Chicago made its initial 
purchase of three Service motor trucks in May, 1915, and 
since then the fleet has grown to include 25 trucks, including 





GENERAL MOTORS 3%4%-TON 
TRUCK HAULING 9-TON WATER 
TANK FOR L. E. RAGAN, CON- 


TRACTOR, CHATHAM, N. Y. 


every Service model except the one-ton truck. The oldest 
crucks have, for over two years, been handling the daily 
delivery of merchandise for the largest department store in 
South Chicago, without a hitch, over all kinds of roads, in all 
kinds of weather. 

Little Giant Trucks in Intercity Service 

Irwin Brothers, provision dealers, regularly operate two 
Little Giant 2-ton trucks between Chicago and the Great 
Lakes Naval Training Station at Great Lakes, Ill. They have 
used a Duntley hydro pneumatic gas generator and it makes 
a big saving in mileage and power. They use gasoline, a mix- 
ture of half and half and clear kerosene. In using clear 
kerosene they save over 75 per cent in operating their 
ears. The Duntley device eliminates smoke and odor and 
introduces no starting trouble. They make three drives per 
week over this route, the distance one way being 40 miles. 
They habitually, through necessity, load the 2-ton truck at 
three tons. They make the round trip, 80 miles, on 8 gals. 
of a 60-40 percent mixture of kerosene and gasoline at an 
average of 10 miles per gallon, the round trip costing $1.06 for 
fuel. 

J. C. Kubias, Redlands, Calif., has a Lettle Giant truck 
in constant service. During a recent week they made three 
trips with loads of olive oil, weighing 3.000 to 3,300 lbs. per 
load, to Los Angeles via Pasadena, and returned the same 
day. The 160 miles were covered in 12 hours and the eleva- 
tions varied from 1,362 ft. to 26 ft. above sea level. 


Using Federal Trucks in Intercity and Interstate Haulage 


The following examples of the use of Federal trucks in 
intercity and interstate haulage are given by L. B. Dudley, 
advertising manager of the Federal Motor Truck Co: 

Even railroad operators are coming to understand that 
the motor truck is the solution to the congestion problem. 
Motor trucks operated on intercity and interstate haulage 
up to a certain distance will relieve this congestion, throw 
a great number of freight cars into long distance haulage 
service, reduce the haulage cost of the people, and increase 








GARY 


3-TON TRUCK MOTOR EXPRESS BETWEEN GARY, IND., AND ALL POINTS IN CHICAGO. 
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Coltracting Business 


A U.S. truck in the service of T. R. McGrath, a builder of Ger- 
mantown, Philadelphia, Pa., has shown a high record of earnings 
since it went into service. 

This success has led the owner to install another and similar 
truck. 


The truck has run steadily. Only twice has it been in the shop fy 
for adjustment and minor repairs. It has carried heavy loads , 
over very bad roads. It has pulled out of places where other 
trucks were stalled, and has worked when other trucks were 
stopped. \ 


The truck has brought more work to its owner than he can do. 
It operates at a cost of about $4.00 a day, not including fixed 
charges. 











; Builders and contractors everywhere report similar experi- 
, ence with the U. S. They credit much of its unusual ability to 
i the Floating Power Plant. 





WRITE FOR THE FACTS. 


Worm Drive—2%, 3% and 5-ton. 
Chain Drive—2™% and 3%-ton. 


The United States Motor Truck @ 
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MASTER TRUCK AS 
OPERATED BY 
ROGERS, 


TORS, IN INTERCITY HAULAGE. 


2-TON 
DIEDERICH & 


CARTAGE CONTRAC- 











the earnings of the railroad by permitting freight cars to 
make more trips. 

Take, for instance, the Boston & Albany Railroad of the 
New York Central Line. Congestion on this line at West 
Springfield was as evident as elsewhere until a 2-ton Federal 
was placed in service in June, 1917. One of the officials tells 
the story as follows: 

“Previous to the arrival of our Federal truck our truck- 
ing was handled through different trucking concerns in and 
about Springfield. Since this new truck has been in opera- 
tion we have done away with all trucking charges, which 
amounted to at least $75 per month, and done away with the 
use of an engine which it was necessary to have in handling 
material between Springfield and West Springfield. It also 
has saved a great deal of demurrage through our being able 
to handle material between the storehouse at West Spring- 
field and the freight house at Springfield. We also saved con- 
siderable time in emergency cases when material is desired 
at different points at once.” This truck has, among other 
things, released an engine and a number of cars that are now 
being used in longer runs. The motor trucks have saved the 
day for the B. & A. 

Another instance that comes to mind is that of the San 
Diego and South Eastern Railroad in Lower California. This 
company utilize trucks as feeders to their roads. Their first 
truck, a 34%-ton Federal, was put in service last August, being 
used on a 34-mile wood haul. It hauled four cords of wood 
per trip and traveled 5,600 miles the first three months. Their 





FEDERAL 2-TON TRUCK AS OPERATED BY FRALEY & RUNYON, STEUBENVILLE, 


second truck, a 31%4-ton Federal, has been used in hauling 
various products and has been doing its bit to win out in the 
war with congestion. 

Among those who early realized the advantages of Motor 
Truck Freight Lines was Mr. L. O. Ginnochio. In 1916 he 
started a freight line between Reno and Gardnerville, Nev. 
Over 104 miles of mountain road separates these cities. Each 
of Ginnochio’s Federals makes one trip per day. During one 
week recently he reported for one of his 2-ton trucks seven 
trips made, 20.2 tons hauled, 728 miles traveled and a total 
cost of $93.59. This freight was carried for $8 per ton, bring- 
ing in a total for the week of $161.76. 

W. B. Ensign was another pioneer of the intercity haulage 
movement. He has operated his Federal down in Ohio, using 
Alliance as a center, and visiting nine Ohio and three Penn- 
sylvania counties regularly. Trips to Cleveland, Akron and 
Canton are most frequent, his trucks rarely traveling less 
than 100 miles per day. Mr. Ensign says: “We find the cost 
to customer of shipping by motor trucks up to a distance of 
50 or 60 miles to be about the same as by railroad. But 
if a money value is placed on the days the customer is with- 
out his goods, the time necessary when he ships by railroad, 
the motor truck way is the better even to a distance of 100 
miles or more.” 

Another such company is the Lee Bros. Company at 
Santa Rosa, Cal. Their hauling consists chiefly of trips be- 
tween Santa Rosa and San Francisco, a trip of over 80 miles, 
which their 2-ton Federal has made with ease, even though 
but eight miles of the roadway is paved. 





REMOVING FREIGHT 


OHIO, IN 
CONGESTION BY HAULING FROM DEPOTS TO MERCHANTS. 
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Weigh Your Haulage 
by this Standard | 
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-20%SuperStrength' 
1% Greater Power 


-GreaterLoading Length} MOTOR 
ExtraDeep and Extra 


Heavy Steel Frames TRUCKS 


with Wider Flanges! Occupy the strongest position among the 


a -— “Dominant Ten” truck manufacturers 
-Specialized Construction‘ whose products find largest sales among 


careful buyers. 




















( The most rigid tests (under extreme driving and load carrying con- 
‘) ditions) have proven that Service trucks have 20% greater strength in every de- 
(€) tail of design (without excess weight). That’s why Service Motor Trucks 
) operate continuously night and day for months without a cent’s worth of repair 


costs due to breakdowns. 


The Service power plant in excess of requirements and equal to any 
emergency develops 11% greater power than any of the other ‘‘Dominant Ten’’ 
Motor Trucks. That ample reserve of dependable power takes your load ‘“‘over 
the top”’ of the steep climbs, no matter the grade or condition of roads. 


Each and every part of Service Trucks is 
not only over-size but is most carefully constructed 
from only the highest quality of materials obtain- 
able. Each separate Service part is so propor- 
tional that it bears its share of the load and does 
its share of the work without overload or undue 
strain. Service trucks are built to stand the 
grind and hold down the up-keep charges—and 
they do! That’s why they give years of unflinch- 
ing and genuine service at the lowest cost per ton- 
mile, 


Service Motor Truck Co. 
WABASH, INDIANA, 
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The district traffic superintendent of the Bell Telephone 
Company at Pittsburg, Pa, recently wanted to move his 
household goods to Trenton, N. J. He believed that motor 
trucks could get the goods there in better time than rail- 
roads. The Weber Express Company assured him that their 
Federal would take his goods there, even though it meant a 
haul of 375 miles. The actual running time for this 375 
miles over the mountains was 44 hours and 45 minutes. The 
return trip was made in 36 hours. Truly the motor truck 
is the business man’s friend. 


Jesse Wilson found it necessary to make regular trips from 
Okanogan to Republic, Wash., a distance of almost 80 miles. 
His 4-horse team required 5 to 5% days for the trip, but now 
his 2-ton Federal makes the trip in two days. Recently he 
has been hauling baskets of apples and other fruit over this 
route, the roads of which are worn out from travel. 

John P. Farrell has been making hauls from New Britain, 
Conn., to various towns in New Jersey, hauls of 150 miles 
and over. His Federal has been making the trip in 10 hours 
and has taken the place of eight horses. 

Sweeney Bros., of New York, make trips to Newport, 
R. I., Boston, Albany and other towns in that vicinity. Their 
most frequent trips, however, are made to Phitadelphia. 
Seven of these trips were made during the severe snow- 
storms recently experienced. Mr. Sweeney reports that “Our 
2-ton Federal has made these regular trips to Philadelphia, 


f 
ge 


¥ .* _ a ie, ‘ 
a. bi * a a + See Se 
me SS oa te 
as « = ~ 7. 


ime 


a 
é teak 





« 
‘ eT ee Sed : 
2 : “ 2 

et Sq 7 RRS GS: 


ACASON 3%-TON TRUCK AS OPERATED IN HAULING CONSTRUCTION 
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SERVICE TRUCK AS OPERATED IN THE 
INTERCITY HAULAGE OF CONSTRUCTION 
MATERIAL. 


averaging 10 miles to a gallon of gasoline, and we never 
have had an accident nor been delayed for ony other reason.” 

The American Enamel Company, of Providence, R. L., 
have had troubles of their own. L. M. Gamwell, factory man- 
ager, says: “The situation in hauling with us was we were 
being embargoed almost all of the time getting our lumber 
cars shipped, and after getting the embargo released for a 
given period we realized that we absolutely could not take 
advantage of the time given us by the railroad to load out 
cars if we depended entirely upon our horse teams.” 

Consequently they purchased trucks to be used in their 
lumber mills in Maine and in their factories at Providence. 
The work these Federals have been doing over the worst kind 
of roads and in all sorts of weather would make a very long 
story. Their trucks have relieved the situation and have en- 
tirely eliminated delays and embargoes which have so upset 
their plans. 

Truck Copes Successfully with Snowstorm 

A 2%-ton U. S. truck in the service of the Dayton Transfer 
Company, Dayton, Ohio, went from Dayton to King’s Mills and 
back, a distance of 66 miles, during one of the heaviest snow- 
storms of the winter 1916-17. The snow was so deep that the 
radiator pushed a pile of it ahead of the truck for the entire 
distance. This made it necessary to make the entire trip on 
low gear, but the radiator was always cool. Twenty gallons of 
gasoline were consumed on the trip. 
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MATERIALS BY PETER’S CARTAGE CO. ON 


INTERURBAN TRIPS. 
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‘‘In spite of deep mud or snow (on 127% 


grades) our Master 2-ton truck carries sixty-two hundred 
pound loads as readily as though it were running on level ground. 


“A 2-ton truck which has the power and stamina to wade 
through rotten roads under a 3-ton load is certainly ‘‘Master of the load 
on any road’’—our Master 2-ton truck does it without effort and the 
springs never whimper. 


“Our Master 2-ton truck does as much work as any 38- 
ton truck we know of and on a smaller gasoline consumption.”’ 


o 


|| ) 
TRUCKS . 


Are made by a Dependable company who make nothing 
but Master Trucks—and each and every one is built like a steel 
Pullman for sturdiness and safety. 


























The famous Master 2-ton truck, light, Write for full information concerning the 
song ae tg —— — exclusive Master Hydraulic Hoist and 

u ilitary or, sells . ; 
for only $2190—Master 374-ton, $3590 [ump Body, and the special body de 
(worm)—$3390 (internal gear)—Master ‘i808 for every purpose. Few open terri- 


Tractor. $2450. tories for good salesmen. 
MASTER TRUCKS, Inc. 
3145 S. Wabash. CHICAGO, U.S.A. 










[DESIGNED BY MASTERS~~~BUILT BY MASTERS | 
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Duplex Truck Used in Overland Delivery of Freight 
When 
Company, in Lansing, Mich., were ready for occupancy, all 


the new factory buildings of the Duplex Truck 
machinery and materials were moved from the Charlotte 
plant overland by motor trucks, a distance of 19 miles. 
Practically 1,000 tons of machinery, steel and other materials 
were transported by Duplex trucks—the average load being 
4% tons, and the trips totaling 224. 

To have moved the machinery and materials by railroad, 
40 freight cars would have been required, and the freight 
charges would have totaled $1,060, or $26.50 per car of 25 
tons capacity. It would also have been necessary to handle 
the machinery and materials four times. The motor trucks, 
however, were loaded inside the Charlotte plant and unloaded 
inside the Lansing factory, the machinery being left where it 
was to be placed and the materials where they were to be 
stored. The saving in transferring at both ends, by the use 
of trucks was considerable. The total cost of transporting 
the 1,000 tons by motor truck was $560. Each truck made 
four trips per day and hauled a total of 18 tons daily. The 
operating costs of each truck including driver’s wage and de- 
preciation was $10 per day. 

“We saved $500 in transportation charges alone,” said 
President H. M. Lee, “by utilizing our motor trucks instead 
of freight cars. Then, too, the fact that it was necessary to 
handle the heavy machinery and materials but twice, instead 
of four times, as would have been the case had we used 
freight cars, resulted in a big saving—-how much we have 
not estimated, but it undoubtedly would total several hundred 
dollars. We completed our moving in shorter time than it 
could have been eccomplished by the railroad. In fact, I 
dont’ believe that we would have been able to secure the 40 


” 





DUPLEX TRUCK AS OPERATED BY CITY TRANS- 


FER TRUCK CO., OKLAHOMA INTERCITY 


HAULAGE OF FURNITURE. 


Cart, i 


MUNICIPAL ENGINEERING 33 


U. S. TRUCK WITH FLOAT- 
ING POWER PLANT EASILY 


NEGOTIATES ROUGH 


GROUND IN INTERCITY 


HAULAGE. 


freight cars, that would have been required, for several weeks 
and perhaps months. Two trucks could have moved the 
1,000 tons in 28 days, but we used three and four trucks on 
some days and thus got our machinery into our new plant, 
and in place for operation, only a few hours after it left our 
Charlotte factory. 


“The practicability of the motor truck for short hauls was 
clearly demonstrated, as well as the fact that motor truck 
transportation costs are about one-half as much as the tariff 
charged by railroads.” 

Packard Trucks on Long Hauls 

Another splendid example illustrating the capabilities of 
the motor truck was the trip made by a Packard truck from 
Detroit to the Mexican border and return last spring. This 
truck was bought by the United States Tire Company at De- 
troit and equipped with pneumatic tires. The round-trip dis- 
tance was 4,288 miles. On the way down to the border this 
14%-ton vehicle carried a load of 2% tons. For 15 days it 
rained and the truck had to buck one stretch of 100 miles of 
mud from 12 to 18 in. deep. On the return journey the truck 
carried a capacity load of 3,000 lbs. The average mileage per 
gallon for the entire trip was more than 7 miles per gallon. 
The highest average was 11.7 miles per gallon on a stretch of 
excellent highway in Kentucky. 


W. G. Fiske, of Upton, Mass., got an order for lumber from 
New York, 225 miles away, on condition that he could put it 
on the dock in New York in 24 hours. A traffic tie-up elimi- 
nated railroad shipment. Mr. Fiske put the 11,500 Ibs. of lum- 
ber on the back of a stout Packard truck and had it on the 
dock in New York 22 hours later. The return journey was 
made in 20 hours. The roads ranged from bad to excellent. 





PACKARD 3-TON TRUCK AS OPERATED BY HOME- 
STEAD STEEL WORKS, HOMESTEAD, PA., IN INTER- 
CITY HAULAGE. 
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“At the Front Orer There” 


“From Staten Island, N. Y., to South Framingham, Mass., 
in 24 hours with a five-ton load and back again. 


“With a Stamford (Conn.) load, our 3%-ton DIAMOND T made 


this 498-mile run over all sorts of roads (including stops at hotels) in 3% days. 


‘After a one-half day’s rest, the same men re- “On this entire run of 1024 miles they used the 
loaded and started for Boston, Mass., with a 4%- total of 7% gals. of oil and 117 gals. of gas, and did 
ton load, delivered the load in good order, not loosen a bolt. We might add that this truck 
made the trip of 526 miles in just four days, in- has traveled in all 8500 miles, has never been laid 
cluding stops at hotels, and a wait of seven hours up or overhauled in any way; in fact, we do not 
in Boston. know what trouble means.” 


Stapleton Fireproof Warehouse, Stapleton, N. Y. 


DIAMOND T Motor Trucks (1, 1%, 2, 3%, 5-ton capacities) are 


powerfully strong and over-size all the way through. Their stronger-than-necessary 
construction protects you against mishap—they ‘‘stand up’’ under cruel and gruelling abuse! Big, 
Sturdy and Dependable, yet Light-footed in picking their way over bumpy roads, grade crossings 
and cobblestones. Our illustrated literature will interest you. 


Diamond T Motor Car Company 
Ractoryand 4505 West 26th St. CHICAGO, ILL., U.S.A. 


At the Front 
= Over Flere’ 
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The Liggett Company, operating the largest chain of drug —— Sa, aati 2 7 ia 1 
stores in America, finds that its Packard trucks are saving so 

much in lessening distributing expense that they pay for 
themselves and all contingent equipment within one year. 
Each of the 170 stores, extending to Boston on the north, De- 
troit on the west and Philadelphia on the south, receives a 
weekly shipment from headquarters in New York. A 5-ton 
truck and a trailer of the same capacity supplies the Philadel- 
phia stores. The round trip of 225 miles is made in two days. 
Two handlings, two days’ time, a considerable money saving 
and a big reduction in breakage loss are economies from the 
use of the truck. Similar long-distance trips also are made 
to cities in New Jersey and Connecticut. 

S. Inlander & Co., of Chicago, are using Packard trucks for 
deliveries to customers 30 miles and more out in the country. 
It takes a week to send a shipment of paper that far by 
freight. The truck does it in two hours. 


(Continued in April Issue) 
DumpTruck Powered wz7. 
Sfzsconsi2,Motors 


The standard power 
for municipal trucks 
Write for specifications 
on different types 
and sizes. 
WISCONSIN MOTOR 
MFG. CO. 
Station A. Dept. 330 
MILWAUKEE, WIS. 
New York Branch, 
21 Park Row, 





Has Proven the Efficiency of the 
Duplex 4-Wheel Drive Principle 










There is nothing new about the principle of making every 
wheel a driver! Duplex originated it ten years ago. 

Only the first model was experimental. And it was this model 
which shattered all existing records for hauling, hill climbing, 
and exacting road-ability under the severest conditions. 


Today, the Duplex Truck is a product of experience. 


Write for our catalog and the heavy hauler’s magazine, 
Duplex Doings,” issued in the interest of better trans- 
portation methods. 




















Address all communications to Dept. 112. 





Duplex Truck Company, JAtIN& 
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The load is always ready 
when the truck rolls up! 
Shovelers always shovel- 
ing!! Trucks always truck- 
ing! No “loafing” or 
‘stalling’ or “‘war discus- 
sions’! That’s why you 
get more work done with 
fewer trucks and fewer 
shovelers. 













A Real “Movie” 
for Shovelers 


and Irucks 
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“Heltzel ‘Lightning’ Loader Skips double the 


work of our trucks—load them with crushed rock, 
sand, coal, gravel or ballast at the rate of a truck per minute.”’ 
“Heltzel Loader Skips enable us to overcome man-power short- 
age and side-step demurrage charges as well. They keep every- 
one moving. We are doing more with less men and fewer trucks 
and at a saving of $6.00 per car.”’ 


Heltzel Steel Form & Iron Co. 


WARREN, OHIO. 
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combination— 


‘It does the work of four good teams. 
(a Columbia two-ton truck and a Columbia six-ton trailer) 
enables us to do more than three times the work of a two-ton 


truck at less than half the cost. 


““There’s eight draft horses 
in our COLUMBIA six-ton trailer 


This combination 





“In addition to increased hauling capacity, the COLUM- 
BIA Combination provides greater flexibility in the transporta- 
tion and increase the truck's actual operating hours. There is 
no time lost in loading and unloading. One of the trailers is 
always traveling with the tractor-truck while the other is being 


loaded or unloaded.” 


The COLUMBIA two-ton Truck ($1990) 


is Oversize in every part. In spite of its low 
price, it is the sturdiest and most dependable 
two-ton truck on the market. Continental 
“Red Seal’? 40 h. p. Motor, Pierce Gov- 
ernor, Schuler Front Axles, Russel Internal 
Gear Rear Axle, Hayes Special Truck 
Wheels, Eisemann Magneto, Timken Roller 
Bearings, Covert Transmission. 


We make a Full Line of Trailers (for 


every purpose) in capacities from one to 
ten tons. The six-ton trailer is priced at 
$760. The six-ton combination (including 
COLUMBIA two-ton tractor-truck) is priced 
at $2750. COLUMBIA trailer and semi-trailer 
units will be shipped with your COLUMBIA 
Trucks or tractor-trucks. No delays. 


Columbia Trucks and Trailers are guaranteed for one 
year from date of purchase. Immediate deliveries. 


Columbia Morortruck & Trailer Co. 


PONTIAC MICH. 
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The Steel Built Tonford has all the weight it needs for strength plus— 
but it’s the lightest truck for its capacity in the world. 


“Each of our Tonfords regularly do 
three times the work of a team—and 
they do it decidedly cheaper. 


wii : 

Minutes mean money in the 
contracting business, and our Jon- 
fords keep all crews working on the 
jump. They operate at 100 per 
cent efficiency all the time. 


“Light in weight, but enor- 
mously strong and easily handled, 
they are just right for medium sized 
jobs. They both go on the big 
job. 


‘* Tonfords get around the 


corners, into the corners, into high 
and out-of-the-way places where 


** Tonfords are willing work- 
ers and money makers for the con- 
tractor. They stand the racket and 
are as dependable as sunrise.’’ 


The Zonford Split Flange 


Sprocket gives a 56-inch tread on 
rear without large rear wheel sprock- 
ets and the consequential injury 
from both chains and sprockets. 


Owing to the tremendous in- 
creased demand for TYonford units, 
we have more than doubled the 


capacity of our plant. Internal gear, 
$390; chain drive, $350; f. o. b. De- 





teams and larger trucks would not 


venture. troit. 





Few Territories Open for Good Salesmen 





IMMEDIATE DELIVERIES 


| 


Detroit Truck Company 
8% & Fort Street. DETROIT.MICH. 
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Trade Mark Reg. 


The Seal of UPS Pat Of 
. oo. Fat. 4 


Dependable Performance C M E 7 


OF PROVED 
UNITS 


HAULING COSTS BELOW 
YOUR ESTIMATES 


Acme trucks are your friends in keeping hauling costs down 
to estimates. For in the varied field of municipal haulage, the powerful Acme 
performs dependably. Comparative figures which we will furnish show the 
Acme’s advantages. Users report astonishing economies, Special quick-un- 
loading features save time and money. 





Proved Units a Service Bond 


Acme proved units are the acknowledged leaders, known to 
yield far greater, far more dependable service, at much lower cost per mile. 


Timken Axles, Timken Bearings, Timken Worm Drive, Continental Motor, 
Detroit Springs, Cotta Transmission, Pierce Governor, Ross Steering Gear, 
Long Radiator, Pressed Steel Frame—and so on. Each unit a master con- 
tribution to a master truck. 


Write for a copy of ‘‘A Pointer to Profits.’’ 


Acme Motor Truck Company 
221 Mitchell Street CADILLAC, MICH. 


One-ton to Four-ton Models—Each oversized in both capacity and dimensions. 
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Solving The Haulage Problem 





We will be glad to hear from 
a few more dependable dealers 





Migr none telephoned Cincinnati for supplies—A big con- 
tract depended upon quick shipments. 


There wasn’t a freight car to be had for love or money. 


But that did not bother Cincinnati. The telephone message 
came at eight-thirty in the morning. 


At ten-thirty a big three-ton truck was on its way north loaded 
to capacity— 

Shortly after noon the next day it was unloading at its Cleveland 
destination. 


The saving in time alone was worth more than the entire cost of 
the truck. 


Under existing conditions the motor truck is an economic necessity. 


The railroads must be relieved—commerce and industry must depend upon 
the motor truck for short hauls, and frequently even for comparatively long 
hauls. 


Wilson transportation engineers will help you to adapt Wilson Trucks to your 
haulage requirements. 
Wilson Trucks are the product of more than thirty-five years’ 


experience in the building of heavy duty transportation vehicles. 
One-, two-, three- and one-half, and five-ton worm drive models. 





J.C. WILSON COMPANY, Detroit 
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Contractors—Here’s Rain. Wind and Snow 
Protection for Your Truck Drivers! 


The past winter has proven the acid test for the ALL-YEAR 


Cab in the contracting business. By fully protecting their drivers, con- 
tractors have been able to maintain uninterrupted excavating 
schedules, increasing their financial results. 


f As this winter, so this spring, the ALL-YEAR Cab will afford 


your drivers full protection from March winds and spring rains, increasing 
their efficiency and eliminating unnecessary lay-ups of your trucks. 


In summer the ALL-YEAR Cab is quickly changed to a cool, 


open housing by removing the winter attachments, consisting of side, door 
and rear windows. 


KISSEL [TRUCKS 


There are five new sizes—a truck for every sized excavating job. 

The Kissel built-in strength in frame, axles, springs, brakes and other struct- 

ural parts—the Kissel-built power plant equal to all power demands, insure 

— performance and reliable service necessary in the contracting 
usiness. 


Investigate the new Kissel Trucks and the ALL-YEAR Cab. 


Send for literature and specifications, or see your nearest Kissel dealer. 


KISSEL MOTOR CAR COMPANY, Hartford, Wis., U.S.A. 











ALL-YEAR CAB 
IN WINTER 
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Tons! Eighty to one hundred and eighty per 
day! For months and practically no repairs! 7That’s economy! 
“Our 5-ton HALL has been in constant use for months. Hauling 
from eighty to one-hundred-and-eighty tons an average of fifty miles 
each working day at a fuel cost of one gallon every six to eight miles. 
Our expense for repairs, aside from tires, has been practically noth- 
ing. No ordinary truck could retain its efficiency and still stand the 
abuse that HALL Truck is receiving. That's why we say that HALL 
Stamina means Low Cost of Up-keep. Big, Sturdy, Dependable 
HALLS are built to stand the grind and hold down the up-keep— 
and they do! One HALL Truck “on the job” is worth any number 


in the garage! 


“Haul it in a HALL.’’ 








THE LEWIS-HALL IRON WORKS 


Manufacturers of the HALL Truck 
(Established 1873) 


Ferry Avenue and Grand Trunk Ry. DETROIT, MICH. 


Eastern Distributor: R.D. King Motors Company, 
9 Central Park West, New York City. 
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The 5—6-ton TITAN Climbing 


a 20 to 25% grade—500 ft. long—with 7 tons, in 2 minutes 


(Guarantced a Regular Factory Test) 





Built especially for contractors by men of seven years 
of manufacturing experience in heavy duty trucks and by men 
of over twelve years of manufacturing experience in contractors 
machinery. 


It will deliver 50 to 50 per cent more power to the rear 
wheels than a worm drive when starting up and on low gear 
—that’s why the Titan will do more than ordinary trucks 
in pulling your loads out of gravel pits and excavations. 


It handles 6% tons on truck with 5-ton trailer (11% tons) 
up an eight per cent grade on second gear. 


Our literature tells why ‘‘the Titan 
1s a real Contractor’s truck.’’ 


TITAN TRUCK CO. 


25th and St. Paul Avenue MILWAUKEE, WIS. 


i 
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‘“‘HURLBURT Trucks are delivering our 
freight on schedule to New York and New Jersey 
points. Roads have not been in condition for heavy 
hauling, yet ‘no less than truck-load’ shipments (5 tons) 


are made. 

‘‘We are getting our loads from point ‘‘We have experienced no trouble of 
to point at a moderate cost, and we're sure it any kind and have had no breakdowns due 
is going to arrive. Hurlburt Trucks operate to hammering of badly balanced loads over 
on an exceedingly low gasoline consumption. rough roads.” 


Any owner who has tested the HURLBURT 
Truck—who is able to compare trucks all along 
the line as to tire replacements, service rendered 
in relation to upkeep and depreciation—will tell 
you that the HURLBURT Truck is the dest buz/t 
truck in America. 


If you want immediate deliveries, order a Hurlburt. 
Few open territories for live dealers and salesmen. 





Hurlburt Motor Truck Company 


Third Ave. and Harlem River. NEW YORK CITY. 
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“\[AN Power is scarce and we are 

speeding-up with SIGNALS. Our two 
SIGNAL Trucks, rated at 2% and 4 tons, are showing 
every day nearly the same ton-mile per hour capacity 
as average 0- and 6-ton trucks.” 


Special metals and competent engineering make the 
SIGNAL Truck not only the strongest*but the lightest truck of its 
rated capacity. That means minimum cost for tire maintenance and 
depreciation—maximum life—more work. 


SIGNAL Light Service Trucks for speed; SIGNAL 


Heavy Service Units for big loads. Both for economy! There is a 
size for every haulage requirement, and reasonable deliveries are 
promised. 


The boys are going! Not from your city alone, but 
from thousands of towns and cities throughout the U.S.A. Railroads 
are congested! Freight must be moved and construction work must 
be put through. Supplement man-power with SIGNAL power. 


“Szgnal Trucks **Stand Up.”’ 


agi daaacsiGianaenEsABNA ‘SIGNAI SRT 
Br Pree ec euaureece | s ry 5S Swe SSBEECC ES ES SO PEEE SOD LEAH a 







Signal Motor Truck Company, Detroit, U.S.A. 


All sizes (1%, 1% to 1%, 2%, 4 and 5 tons) and all Worm Drive! Conti- 
nental Motors, Timken-Detroit Axles, Brown-Lipe Transmissions, etc. 
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Speed Up National Road Plans 


The policy of the federal government is favorable to 
the construction of essential military and market high- 
ways this year, but the plan, the all-important plan, 
has not been formulated. Thus it may be said that 
with respect to the building of these roads the govern- 
ment has good intentions. Good intentions are neces- 
sary, but not sufficient. 

A spur to action comes with the thought that the 
federal government has favored other measures which 
it was long in making effective. Though indorsing 
military preparedness, our federal officials allowed this 
nation to drift stern foremost into the war; though at- 
tempting to arm our troops, there was, and still is, 
deadly delay in selection and production; though fa- 
voring merchant ship construction, choice of type and 
haggling over details were permitted to delay the ship- 
building program, so that now, almost a year after we 
went to war, we are nearly ready to utilize the services 
of volunteer ship builders. 

Since war was declared there has been a lack of co- 
ordination of effort. Investigations and immature 
plans have overlapped, become entangled, retarded 
progress. In numerous instances too many different 
departments, bureaus, boards, councils, committees, 
etc., have taken up the same problems and have ex- 
pended their great energies and precious months in 
attempting to agree on working plans. ‘lhe same ten- 
dency will endanger the road program unless an in- 
formed public opinion demands the speedy formula- 
tion and execution of a working plan. 

The policy of the federal government, as it relates to 
highway construction, is rational. In line with a re- 
quest made by Secretary McAdoo, Secretary Houston, 
of the Department of Agriculture, which includes the 
office of public roads, has determined that so far as is 
practicable the federal aid funds shall be applied dur- 
ing the working season of 1918 only to the construc- 
tion of such roads as are vitally necessary to improve 
the transportation system of the country, or to make 
feasible an increased output of important agricultural 
products. No fault is found in this general statement 
of policy. 

Now, how is it proposed to apply this policy through 
aw orking plan? The first step was the issuing of an 
order by the Director of the Office of Public Roads and 
Rural Engineering to district engineers that they take 
up with the state highway departments in their dis- 
tricts the question of formulating a program for the 
expenditure of all such funds as are available for the 
working season of 1918 and such additional period as 
may be required. It was stipulated that all projects, 
whether approved or pending, and any additional 
projects desired by -the state, should be included. 
State highway departments were requested to conform 
as nearly as possible to the announced federal policy. 
A supply of schedule forms indicating the information 
desired was furnished for the use of the highway de- 
partments in preparing their program. The Director 
stated that this information should be had at the earli- 
est possible moment. 


That order was issued on January 11. On February 


6, almost a month later, the Director stated that “up to 
this time only a very few of the states have submitted 
their schedules.” ‘The state highway departments can- 
not escape criticism for this delay. The Director said 
moment, not month! If even the newest of the state 
highway departments cannot pass on this matter in a 
month, what sort of delay shall we expect when the 
state reports reach Washington and the problem of 
connecting highways for interstate traffic is taken up? 
The state departments should -be galvanized into 
greater activity. It is true that the schedules sent out 
from Washington call for a description of each road, 
the character, quantity and rail haul of the materials to 
be used, the probable cost, the amount of federal funds 
desired, ‘the specific purpose of the improvement and 
its bearing upon the war situation. If taken too liter- 
ally that is indeed a large and formidable order, but 
this is no time for cheese paring and hair splitting in 
making cost and other estimates. A great emergency 
is upon us. We haven’t all summer to figure on these 
roads; we must build them! The reports, complete as 
to broad essentials and as complete as to details as 
practicable, should be returned to Washington now. 

When the state reports are returned to the Office of 
Public Roads they should be connected up and corre- 
lated in the briefest possible time and a comprehensive 
national highway construction plan formulated. This 
should be left to the Office of Public Roads, and all 
other government agencies should keep their hands off 
the planning. ‘This includes Congress, with its Cham- 
the actual planning. This includes Congress, with its 
Chamberlain comprehensive military highways bill, 
which directs the Chief Engineer of the Department of 
War to prepare the plans. Since the Department of 
Agriculture is working on the plans, to have the De- 
partment of War take up the same problem would 
merely make for delay. 

\vhen the plans are completed, which should be by 
April 1 at the latest, the next move must come from 
Mr. McAdoo, Secretary of the Treasury and Director 
General of Railroads. In the first capacity he should 
see that federal aid funds are released for use on the 
construction of designated highways and that the Fed- 
eral Reserve Banks shall specify highway construction 
as a war essential, thus lifting the ban that has rested 
on the sale of road bonds. ‘This will enable state and 
county authorities to raise funds to match the federal 
funds dollar for dollar, and also to construct’ other 
highways held essential, though not granted federal 
aid. In his capacity as Director General of Railroads 
he must see to it that priority orders and embargoes 
do not prohibit the transportation by rail of road-mak- 
ing materials and machinery. This will put the actual 

construction up to local sumhaeritien, who can be de- 
pended upon to push it. 


The delay of the states in reporting back their road 
plans to Washington is regrettable, but not fatal. A 
prolonged delay in Washington in considering these 
plans, and in removing restraints to their execution, 
will be fatal, absolutely so, to the construction of es- 
sential military and market roads this year. Such a 
delay the public must not tolerate. 
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City Engineer, Superintendent of Water Works and 
Sewers 


Under the eye-arresting caption, “How a Deficit of 
$2,000 Was Changed to a Surplus of $27,000 in One 
Year at the Waltham Water Works,” an article is 
published in this issue that merits the most careful 
reading. The article was written by a man whose offi- 
cial title is: City Engineer, Superintendent of Water 
Works and Sewers. That there is a direct connection 
between the fact expressed in the caption of the article 
and the duties of the author, as expressed by his title, 
we are firmly convinced. His engineering training and 
experience, coupled with his intimate and expert 
knowledge of the city engineering department and the 
local sewerage system, enabled him to take hold of 
the management of the local water works and in one 
short year convert an annual deficit of $2,000 into a 
surplus of $27,000. Just how this result was accom- 
plished by the introduction of business-like methods, 
most of which are of universal application, is related. 

In the average city of ten thousand inhabitants and 
over there is a city engineer, a superintendent of water 
works and a superintendent of sewers. The superin- 
tendent of sewers is also in many cases superintend- 
ent of streets, though there are many cities where 
there is a superintendent of streets to complete the 
squaring of the local engineering circle. This arrange- 
ment reminds us of nothing so much as the familiar 
sight of four churches, of different denominations, at 
the four corners of the public square. In each of these 
churches the Word is expounded by an estimable gen- 
tleman who, as a preacher, is of the fourth class or 
lower. What a melancholy thing it is that the four 
congregations do not unite under one roof, and, by 
pooling their finances, provide enough in the form of 
a salary to attract and hold a first-class preacher! 
This would not only strengthen the remaining church, 
but would, as an auxiliary benefit, release the other 
three preachers to the immediately productive task of 
plowing corn. 

Exact parallels are seldom encountered except on 
the mathematical reservation, but the parallel here in- 
dicated is close if not exact. The consolidation of the 
four local engineering functions under a single com- 
petent and well-paid head is quite as desirable as the 
ecclesiastical consolidation suggested and is free from 
the sentimental and transcendental objections which 
adhere to the latter. 

The greatest work remaining in the water works 
field is the general introduction of efficient and eco- 
nomical operating methods—to no better task can the 
great water works associations address themselves. 
If these associations would advocate and work, 
through suitable standing committees and appropriate 
publicity methods, for the consolidation of the city en- 
gineering and water works departments under the 
management of an engineer, this desirable end would 
soon be realized in very many localities, and the bring- 
ing under the same head of the sewer and street de- 
partments would naturally follow. ‘That there are 
many competent water superintendents now is not de- 
nied; these men have nothing to fear from the new 
alignment suggested, as they are in charge of depart- 
ments requiring a competent head, whether they be 
directly responsible to a board of water commission- 
ers, a city council, or to the head of the city’s engineer- 
ing bureau. On the other hand there are many super- 
intendents who could be removed in the consolidation 
process without permanent or substantial loss to them- 
selves and to the great advantage of their cities. 
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Workers for the Shipyards 


The war will be won or lost in the American ship- 
yards. At this time the paramount need of America 
and our allies is for workers in these shipyards; it is 
vital and urgent. Edward N. Hurley, chairman of the 
United States Shipping Board and president of the 
Emergency Fleet Corporation, is calling for 250,000 
men, skilled mechanics and laborers, to volunteer their 
services to help the men now engaged in building mer- 
chant shipping. It is urged that men who desire so to 
volunteer go at once to the nearest enrollment agent 
of the United States Public Service Reserve of the La- 
bor Department, or to the local enrollment agent of his 
State Council of Defense, and register themselves as 
willing to work in the shipyards if needed; then to re- 
tain their present positions until called individually. 

How imperative is the need for men may be con- 
cluded by any person who will but reflect that last 
year Great Britain produced only 1,163,474 tons of 
shipping, and the United States but 901,223 tons, mak- 
ing a total new tonnage of 2,064,697, while sinkings 
by submarines during the same period are estimated at 
6,000,000 tons. That way lies disaster. Men must 
come forward to man the great American yards now 
nearing completion; engineers and contractors must 
use their influence to that end. Contractors should 
note that laborers of all classes are wanted—men 
whose places can be taken by labor-saving machinery 
on construction, and should urge them to volunteer. 





Original Matter 


The discriminating reader undoubtedly has noticed 
the heavy preponderance of original matter in the 
reading pages of this magazine. About 90 per cent. of 
all articles published in Municipal, ENGINEERING dur- 
ing the past six months were written for our exclusive 
use. The remaining portion of the editorial matter has 
been made up of articles of varied origin which we 
have felt shouldbe published in our readers’ interest, 
though not written primarily for that purpose. It is 
doubtful if any engineering periodical has exceeded, if 
indeed it has equaled, this sustained record of fresh- 
ness and originality in reading matter. 

The significance of this record should be noted.’ 
The reader will not find in the pages of MUNICIPAL 
ENGINEERING a plethora of papers prepared for pre- 
sentation before professional societies. The scheme 
of monthly publication lends itself readily to-the ex- 
clusion of matter which the journal of more frequent 
publication commonly uses in its craving for copy. 
Neither will our readers find windy dissertations on 
matters of but momentary interest to a minority. Un- 
derdone abstracts of voluminous city reports are also 
taboo. In general, the editor hopes to enjoy the es- 
teem of his readers for what is omitted quite as much 
as for what is admitted. 

In each issue experts exchange ideas with each 
other and with members of the profession generally. 
Thus, in the December issue announcement was made 
of special contributions promised for 1918. These ar- 
ticles are all by recognized authorities and are a lead- 
ing feature of current issues. The January issue, for 
example, contained articles by Messrs. Howard, Bross- 
mann, Thomas, Pearse, Ledoux and McDonnell. The 


February issue contained the special contributions of 
Messrs. Knowles, Alvord, Weston, Collins, Tribus and 
Shields. 

There are more of these special articles in the 
March issue, as well as many other articles of equal 
merit, and there will be others in every issue. 
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SEWER DESIGN AND CONSTRUCTION 














Simple and Inexpensive Method of Lifting Sewage 
Sludge to Sludge Beds or Outfall Sewer 


By Alexander Potter, Consulting Engineer, 50 Church Street, 
New York, N. Y. 


It is often impossible to construct a sewage settling tank 
at such an elevation above the ground that the head of the 
liquid in the tank itself is sufficient to force the sludge on to 
the sludge drying beds by gravity. 

Where the sludge can not be discharged upon the sludge 
drying beds by gravity, pumping, of course, must be resorted 
to, and especially in smaller installations it is very difficult 
to secure satisfactory results, because either the pump loses 
its priming or some foreign substance clogs the lower end of 
the suction pipe, or perhaps in most cases a combination of 
both these troubles occurs, which makes pumping unsatisfac- 
tory in many cases. 


Vacuum Pump and Receptacle 


To overcome the difficulty thus encountered in some forms 
of settling basins, both deep and shallow, the writer devised 
a simple method of lifting the sludge above the surface of the 
water in the settling tank into a receptacle from which it could 
flow by gravity on to sludge drying beds or into the outlet of 
the treated sewage, as the case might be. 

The figure shows such an installation and an examination 
of it discloses that the apparatus consists of a riser pipe ex- 
tending from the bottom of the sludge chamber and discharg- 
ing into the top of a steel tank 4 ft. in diameter and 4 ft. deep, 
with a tapered bottom, erected above the surface of the sewage 
in the settling basin. From the tapering bottom of this tank 
a pipe is led either to the sludge beds or to the outlet end of 
the settling tanks. The steel tank thus described is gated on 
the inlet and outlet ends with an air tight valve. There is 
located in the building near the steel tank a small rotary 
vacuum pump direct connected with an electric motor, if elec- 
tric current is available, or to a small gas or gasoline engine, 
if electric current is not readily procurable. 

The vacuum pump used in several recent installations was 
a No. 2 Rotary furnished by the Beach-Russ Company of New 
York. This pump is of the rotary sliding vane type, thus 
obviating the usual resultant troubles common to the recipro- 
eating type of valve pump. A cylindrical drum is eccentrically 
placed in a steel elliptical cylinder, the drum consisting of four 
sliding plates. As each plate passes the inlet port it takes in 
and traps the air, carrying it around to the point where the 
drum and cylinder come into contact and presses the air out 
at that point. There is no appreciable wear due to operation, 
and the pump will stand considerable abuse. 


Operation of Sludge Lifting Device 

To operate the sludge lifting device, the valves are closed 
on the inlet and outlet pipe and the air exhausted by means 
of the vacuum pump. A vacuum of 28 ins. is readily pro- 
curable, provided the inlet and outlet valves are tight. In this 
connection it might be stated that while it is easy to procure 
valves which are tight against 300 lbs. of water pressure, 
many of these valves are not air tight against much lighter 
pressures. 

When the air has been exhausted, which will probably take 
ten minutes, the inlet valve is opened slowly at first and the 
sludge rushes up from the bottom of the sludge chamber until 
the air pressure within and without the tank is balanced. The 
outlet pipe can then be opened and the tank emptied. 


Removing Obstructions 


As above stated, the mouth of the pipe extending down into 
the sludge is often obstructed, sometimes totally, by a piece 
of water soaked board, a brick or some other foreign substance 
which normally should not enter the tank, but which causes 
considerable inconvenience and trouble when a centrifugal 
pump is being used to lift the sludge. When such a condition 
occurs with the apparatus herein described the simple manipu- 
lation of valves changes the vacuum pump to an air compressor 
and the steel tank becomes an air receiver. 
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SETTLING TANK 
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SIMPLE APPARATUS FOR LIFTING SEWAGE SLUDGE 
FROM SETTLING TANKS. 


When the inlet valve of the tank is opened the compressed 
air rushes down through the inlet pipe and readily dislodges 
any obstruction which may be blocking its mouth. 

The cost of installing the pump motor and steel receiver 
to care for the sludge of a city up to 10,000 people is less than 
$1,000. 





Latest Developments in Poured Joints for Vitrified 
Pipe Sewers 


By H. P. Boynton, Engineer’s Building, Cleveland, Ohio 


Developments of the past few months in sewerage practice 
make it virtually certain that the process of troweling sewer 
pipe joints by hand out of Portland cement mortar will be 
replaced by poured joints within a comparatively brief period. 
The Sewer Pipe Manufacturers’ association, a body organized 
for publicity and research in the sanitary field, has stood 
sponsor for experiments directed toward this outcome and its 
field commissioner, John L. Rice, expresses himself as satis- 
fied with the outcome. 
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Disadvantages of Troweled Joint 

The association takes the view that their material has suf- 
fered too long from unmerited criticism, growing out of 
instances where the methods of joining have been defective. 
Against the hand troweled joint, it is recognized that a trench 
is an awkward place for careful workmanship and that, where 
success depends upon the skill of a manual operation, there 
would be a considerable number of faulty joints due alone to 
the difficulties under which the sewer worker labors. 

But the difficulty with this form of joint has at least two 
other sources: 

1. Cement and sand mixed in a comparatively stiff consist- 
ency do not result in an impervious compound, when set, as 
is the case with a grout of the same composition mixed thin 
enough to pour. 

2. Two-thirds of the trouble with hand troweled joints 
results from manipulating the pipe in making the ensuing 
joints. Even if the troweled joint is perfect, when made, it 
is shortly cracked by handling the other end of the pipe. 

The Remedy for Poor Joints 

Looking for a thorough going remedy, the association saw 

the comparative futility of mere emphasis on careful workman- 


ship. The problem was to insure the penetration of the joint 
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of scales can be used in a single form, varying with the diame- 
ter of the pipe. Before applying the forms, the bell is caulked 
with just enough oakum to prevent the joint material from 
reaching the interior of the pipe. 


Joint Material 

For joint material the association has expressed approval 
both of cement grout and certain bituminous compounds of 
the character of G. K. compound, produced by the Atlas Com- 
pany. The latter is especially recommended where rapid set- 
ting is a necessity and where, for any reason, such as trench- 
ing through filled earth, a certain amount of elasticity in the 
line makes a desirable safeguard against breaking strains upon 
the pipe line. 

As the sanitary regulations of most cities direct that house 
drain trenches shall be left open for 24 hours after construc- 
tion for purposes of official testing, the grout joint has time 
to set before the trench can be closed. Tests conducted under 
these conditions have proved uniformly that the poured grout 
joint is thoroughly impervious as well as economical of mate- 
rial, rapid and convenient of construction. 

The need of removing the form is recognized, however, as 
a slight handicap in operations where it is desired to close the 
trench promptly, as in machine excavation of municipal sew- 
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material into the recesses of the pipe bell and to prevent 
manipulation of the pipe after the material was in place and 
before it was set. 

Obviously gravity was the most reliable force in insuring 
penetration. To prevent disturbance of the joint, the one 
requisite was to provide forms which could be applied to all 
of the joints of a pipe line in sequence and then permit them 
to be poured in sequence, leaving the form in place until the 
initial set is complete. 

The “Flexform” Joint Form 

In working out the solution along these lines, the greatest 
assistance was realized from De Witt H. Wyatt, a young 
engineer living in Columbus, Ohio, who had begun his experi- 
ments independently, but continued them in co-operation with 
Commissioner Rice. He invented a joint form, which he has 
named the Flexform, consisting of a series of overlapping, 
seale-like sections of sheet metal, clamped around the pipe in 
such a manner as to afford just room for the joint material. 
There is a hopper or funnel at the top through which tke 
material is poured. The scale structure permitted a certain 
amount of leakage, not enough to result in serious waste, but 
enough to safeguard against air pockets in the lower part of 
the bell. 

Joints Caulked with Oakum 

In earlier forms of the device the sheet metal sections were 
strung on two steel cables of small diameter, but the newer 
ones are joined with hooks, so that a greater or lesser number 
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Applying the Form in the Trench—Pouring a Joint with Cement Grout—A Neat, 
Impervious Joint. 


PIPE SEWER CONSTRUCTION, 
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ers. Ensuing experiments have been directed toward develop- 
ing a joint form cheap enough to be left around the joint and 
buried in the ground. Announcement of success in this quest 
is confidently anticipated. 





Construction Plant and Methods Employed on Recent 
Important Sewerage Work in Illinois 


Among the most important pieces of construction work on 
sewerage projects carried on in Illinois during 1917 were the 
large intercepting sewers built by the Sanitary District of Chi- 
cago in the Calumet region and in the city of Evanston; the 
Argyle Street system built by the City of Chicago; the sys- 
tem built at the Government Cantonment at Camp Grant, near 
Rockford, and the Sewage Disposal Plant at the U. S. Naval 
Training Station at Great Lakes. The data here given on 
these .construction jobs are from the report of the subcommit- 
tee on construction of sewerage works of the Illinois Society of 
Engineers, composed of H. R. Abbott, Chicago, chairman; 
Herbert E. Hudson, Chicago, and Edwin Main, Rockford. We 
are indebted to Mr. Abbott for the views shown . 

Notable Construction Work by the Sanitary District of 

Chicago 


Some interesting construction features may be briefly noted 
relative to the Sanitary District work. These sewers range 
in size from 10 to 17% ft., horseshoe shape, and are built of 
In some localities they traverse soft yielding ground, 


concrete. 
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in which case the section is reinforced. The drag line excavat- 
ing machine is being successfully used on several miles of the 
Calumet work, which passes, in some cases, through built up 
streets. This machine is used in conjunction with a steam 
shovel. The shovel is placed in the cut and takes out approxi- 
mately the upper half of the total depth. The drag line fol- 
lows and is also down in the shovel cut and takes out the 
lower half, cutting the sides of the trench vertical, or nearly 
so, for this portion. On one contract both of these machines 
deposit the excavated material direct into standard gage 10-yd. 
dump cars standing on track parallel with the work. This 
work is in good hard clay and no difficulty is experienced in 
holding the sides of the trench with a limited amount of sheet- 
ing and bracing. The total depths of these cuts run from 26 
to 30 ft. The top portion, or shovel work, is sloped back at 
about one to one slope. 

Three contracts on this project are now under way, the 
contractors being Nash Brothers, Byrne Brothers Dredging 
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Left to Right: 
Excavating Between Sheeting and Piling—Pouring the Sewer Invert Behind the Steam Shovel. 
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and Engineering Company and the T. J. Forschner Contracting 
Company. The method of excavation is similar with all. Two 
sections are completed, the entire length of the interceptor 
being about nine miles, extending from South Chicago to Blue 
Island and discharging into the Calumet Sag Canal. 


Open Cut Abandoned for Tunneling in Soft Ground 


Probably the most difficult work during the year by the 
Sanitary District was the construction of a 10-ft. sewer in West 
Lake Street, Evanston. The soft, yielding clay could not be 
held in place by the combined use of 3-in. sheeting, 20 ft. 
long, driven tight, and 30-ft. piles on 5-ft. centers. Both sheet- 
ing and piles were driven ahead of the steam shovel, which 
was mounted on timbers spanning the trench. This shovel 
later excavated between the sheeting and as the material was 
taken out and before the cross bracing could be placed, the 
movement of the clay would occur, pushing the piles and 
sheeting inward for the lower half of the 20-ft. cut to such 
an extent that large portions of the piles and sheeting had to 
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Blaw Steel Forms in Tunnel Section—Segmental 


© 


be cut out and additional excavation made. Several schemes 
were tried out—using two steam shovels working tandem and 
using one shovel on the top lift and orange peel derrick on the 
lower lift. None was successful and the method of work was 
then changed to tunnel, where fair progress is being made, 
although continuous timbering is necessary. No air pressure 
is being used. Previously, on the same contract, some 8,000 
ft. of sewers of 6, 7% and 10-ft. sizes were built, using air 
pressure. 
Combining Open Cut and Tunnel 

Another interesting piece of work on this contract was 
the building of a 414-ft. concrete sewer partly beneath and 
projecting into a 5-ft. brick sewer, the new sewer having a 
grade in the opposite direction. This work was 4,000 ft. in 
length and was built partly in tunnel, tearing out the lower 
half of the brick sewer in stretches of about 50 ft. and under- 
pinning the arch, then building the new sewer by the usual 
tunnel method. After the completion a void existed between 








TUNNEL AND OPEN CUT SECTIONS OF 10-FT. SEWER IN LAKE ST., EVANSTON, ILL. 


Timber Bracing Ahead of Blaw Forms—Steam Shovel 


the crowns of a new and old sewer. Holes about 18 ins. in 
diameter were dug from the street surface, the crown of the 
old sewer broken through, permitting the spout of the mixer 
to be lowered and the void filled with grout. These holes were 
spaced about 50 ft. apart. On the stretch built by the open cut 
method the old brick sewer was ripped out by the steam 
shovel as the work progressed. The Evanston contract is 
being executed by the Nash-Dowdle Company of Chicago and 
comprises a complete intercepting system 9 miles in length, 
including all sizes from 9 ins. to 10 ft. All sewage will be 
discharged into the North Shore Channel of the Sanitary 
District of Chicago. 
The Argyle Street Sewers, Chicago 

The City of Chicago constructed a total of about 70% miles 
of sewers during the year. Of these about 65 miles were tile 
pipe and the balance of 5% miles were brick with a small 
amount of concrete. Two large systems completed this year 
are worthy of special mention. The Argyle Street (Norwood 
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Park) System was constructed to drain the northwestern 
portion of Chicago. Much of the territory included in this 
drainage district is unsettled and construction was compara- 
tively simple. As the sewer was designed to relieve some exist- 
ing systems, several interesting features were presented. 
Brick sewers in sizes ranging from 9 ft. down to 2 ft. were 
constructed. The total length of sewer was about 14 miles. 
The ingenious use of wiers in diversion chambers, carries the 
flow of sewage during periods of little or no rain to the North 
Shore Channel of the Sanitary District. Provision is made 
in these chambers so that, during periods of storm or great 
flow, excess water is discharged into the North Branch of the 
Chicago River. H. J. McNichols Company were the contractors 
on this work. Construction covered a period of two years. 


The Rockwell Street Sewers, Chicago 


The Rockwell Street System was constructed to afford relief 
to a large area on the west side. It is one of two similar 
systems designed to afford relief to a large portion of the west 
side. The other, known as the Albany Avenue System, was 
constructed some years ago. The complex nature of con- 
struction on such a system of sewers, when constructed in a 
developed portion of a large city is very interesting. No less 
than 17 public utilities or functions were encountered and the 
maintenance of service from these is a great problem. Many 
streets were paved and the removal and replacement of pave- 
ments was a large item in the cost. A portion of the Rockwell 
Street System was constructed in tunnel. The amount of the 
contract was about $317,000 and construction covered a period 
of two years. Circular brick sewers in sizes ranging from 
10 ft. down to 4% ft. were built. John W. Farley was the 
contractor. 


Relief Sewer Program Covering 20 Years 


The City of Chicago, through its Board of Local Improve- 
ments, has announced a program for the construction of relief 
sewers for that city, covering a period of twenty years. This 
is in addition to the work contemplated for the natural expan- 
sion and growth of the city. Careful studies made of existing 
systems of sewerage and the development taking place within 
the city, indicate the general outlines of districts which will 
need relief. Plans are formulated and details being worked 
out on a regular schedule. Such a program indicates the earn- 
estness and zeal with which the sewerage situation in a large 
city is being watched by its engineers. 


Rapid Work on Tile Pipe Sewers 


The construction of a large amount of 12-in. and 15-in. 
tile pipe sewers in Chicago has enabled the contractors to 
develop and standardize their organization for this particular 
class of work. As an instance of this. it is interesting to note 
the record made by The Ryan Company on November 20, 1917. 
In an 8-hour day they excavated trench for, and laid 1,338 ft. 
of tile pipe sewer of the sizes mentioned. The average cut was 
slightly in excess of 7 ft. An Austin excavator was used. 


Fast Work at Camp Grant 


For rapid construction work the establishment of the U. S. 
Cantonment at Camp Grant can be cited as an example. On 
July 1 this site was forest, tilled land and pasture. On 
October 1 it was a city having hundreds of buildings and 
possessing water works, sewerage system, heating and light- 
ing plants and miles of paved roads and streets. The sewers 
are on the separate system plan and are designed for a popu- 
lation of 42,000. Numerous outlets were built, thus avoiding 
any excessive cuts. These outlets are carried, partly to the 
Rock River, and partly to the Kishwaukee River, cast iron 
pipe being used from the last manhole to the thread of the 
stream. These streams were all ready heavily polluted and 
no attempt was made to protect them from pollution from 
the camp. A total of 26.6 miles of vitrified tile pipe, varying 
in size from 6 to 24 ins., was laid in cuts averaging 4% ft. 
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The ground was sandy loam and sand and gravel. Work start- 
ed July 10 and was 90 per cent. completed August 20, the last 
10 per cent. being done by Austin machines with a maximum 
of eight machines on the work, with the following results: 


The average daily progress, all machines............ 545 feet 
a ere ere 755 feet 
Best day’s work, single machine...................- 1,700 feet 


U. S. Naval Station Work at Great Lakes 


With the large increase in population at the U. S. Naval 
Station at Great Lakes during the summer of 1917 the author- 
ities decided to build a new sewage disposal plant. This plant, 
designed for a population of 30,000, is nearly completed and 
has a nominal capacity of 3,000,000 gals. of sewage per day. It 
consists of sludge separating tanks followed by aeration, sedi- 
mentation, sterilization and filtration. 

















PILE DRIVER DRIVING SHEETING AND PILES 
AHEAD OF STEAM SHOVEL ON OPEN CUT SECTION 
OF 10-FT. SEWER, EVANSTON, ILL. 


There are three parallel sets of hopper bottom tanks, each 
tank being in two compartments, which are separated from 
each other by a sludge digestion chamber. The tanks are 
similar to those designed by Alvord and Burdick for the City 
of Madison, Wis., about four years ago. They are located on 
top of the bluff and about 50 ft. above the water level of Lake 
Michigan. The effluent from the tanks passes over a series of 
aerating steps built into the slope of the bluff and thence 
through a mechanical filtration plant of the water works type, 
including a concrete mixing chamber, sedimentation basins 
and four mechanical filters. 


The tanks and aerating steps have been in operation for 
about three months. The filter plant, together with the mix- 
ing chamber and coagulating basins, were placed in operation 
by the middle of January. 


The operation of this plant is producing some very inter- 
esting results. During the month of December, owing to the 
discharge of waste water from the steam heating system, the 
flow through the separating tanks and digestion chamber was 
at a temperature of about 90 degrees F. There was little loss 
in heat during aeration down the steps to the filtration plant. 
The effect of such a temperature on the effluent should be very 
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interesting and it is hoped more detailed information can be 
obtained on this matter later. 

This plant, as well as the sewer, water, heating and light- 
ing systems at Camp Grant were designed by Alvord and Bur- 
dick, Consulting Engineers, Chicago. John Griffiths and Sons 
were the contractors for the plant at Great Lakes. All con- 
stuction in connection with the Cantonment at Camp Grant 
was performed by Bates and Rogers, contractors, Chicago, 
working on the “cost plus a per cent. basis.” 


Cost Keeping 

Increasing attention is being given to accurate cost keep- 
ing by engineers in charge of work, with a view of arriving 
at reliable unit costs for the different kinds of work embraced 
in the contracts. 

It is worthy of note that the Sanitary District of Chicago 
has recently taken steps to establish a Cost Keeping Division, 
in charge of an Assistant Engineer. The results possible from 
such a department are only limited by the field covered. As 
this field is very large with this particular organization, the 
results are sure to be very valuable. It is to be hoped that 
this example will be followed by other great construction or- 
ganizations. 





Considerations Affecting the Choice Between the 
Separate and Combined Sewer Systems 


By Paul E. Green, of Marr, Green & Co., Consulting Engineers, 
17 N. La Salle St., Chicago. 


When the officials of a community have decided that a 
sewer system is needed and an engineer is engaged for the 
purpose of designing such a system, the first question which 
must be settled is the type to be installed. Broadly speaking, 
there are two types of sewer systems; that is, the separate 
and combined. The sanitary sewer, which handles interior 
wastes exclusively, requires that it be supplemented by a sys- 
tem of storm water drains. The combined system is, as the 
name signifies, one that not only takes care of the interior 
wastes, but all street and other exterior drainage. The com- 
bined sewer must, therefore, take care of from 20 to 50 times 
as much waste liquid as the sanitary system, and this means 
that the sewers themselves must be proportionately larger. 
Storm water drains will be of the same size as the combined 
sewers if they cover the same territory. 


Conditions Governing Selection of Type. 

Conditions governing the selection of type of sewer may be 
grouped generally under the following heads, to-wit: Popu- 
lation—its character and its growth; topography; the char- 
acter of the soil, that is, whether or not it is underlaid by rock, 
etc.; the disposal of the sewage, and the condition of the 
streets. 

Population 

A very important factor in the design of a proper system is 
the population. If the community is a small one and has not 
had any appreciable growth for many years, and if its situa- 
tion is such that it is not likely to increase materially in pop- 
ulation, the problem is considerably simplified. Most of the 
inhabitants will then be property owners. The property will 
not have been bought as an investment or speculation, and 
the sewers, if put in, will be largely a convenience and possi- 
bly a sanitary necessity. The actual installation of the system 
will not materially increase the value of the property, and it 
will be difficult to assess such property a large amount. 

Topography 

Furthermore, if in this community the topography is such 
that the natural drainage is good and the people are not much 
troubled with low swampy spots, the decision will wisely be 
for a simple sanitary sewer, which may be constructed at a 
minimum cost. On the other hand, if a community is an in- 
dustrial one, rather close to a larger city which has a com- 
bined system, it is probable that even under extreme circum- 
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stances the more expensive combined system would be the one 
to put in, unless the question of disposal is such a grave one 
that it would be the governing point. 


Abuse of Separate Systems 
In cases like the two cited above, the decision is relatively 
simple. The problem becomes much more complicated when 
the extremes are not so apparent, and then many other things 
must be taken into consideration, not the least important of 
which is human nature. Most State Boards of Health advo- 
cate the separate system, but the average person fails to dis- 
criminate between them. It will almost invariably be found 
in a few years after a sanitary system has been installed that 
not only is roof water being led into the mains, but that even 
the city authorities are connecting street inlets to it, and 
when this system has also a disposal plant in connection, the: 
result is frequently disastrous. After every storm, sewage is 
backing up into the basements of houses, and about this time 
a demand for a system of storm water drains is voiced. As 
most of the property owners have a very distinct recollection 
of what they paid for the sanitary system, and as the assess- 
ment for a storm water system is generally considerably heav- 
ier, there is liable to be very lively controversies before the 
question is settled. 
Length of Outfall Sewer 
Another very important point to be considered is the dis- 
tance to a proper outlet for the sewage. If it is several thou- 
sand feet from the corporate limits to a proper disposal site, 
the expense of carrying a large sewer such a distance is very 
material and may be so great as utterly to discourage the city 
officials. However, as an assessment proposition, it has been 
found that people as a rule are much more willing to pay an 
assessment for the combined system of sewers than they are for 
a sanitary one, even though the assessment for the combined 
system may be two or three times as great as is required for 
the alternative. 
Where the Choice Is Easy 
There is one situation in which it is nearly always advan- 
tageous to put in a combined system. This is one in which the 
entire community is underlaid by rock. It is almost as ex- 
pensive to excavate narrow rock trenches as the wider trench 
required for the larger combined sewer. It will be found that 
the unit price of rock excavation on large sewers is decidedly 
less than that for small ones. 
Proper Financing 
Proper financing of such an improvement requires careful 
study. A great many mistakes have been made in the past in 
this matter. The first time a system is put in, the easy way 
is to pay for it by means of a general bond issue. A more 
equitable method, however, is to put it in by special assess- 
ment, which can be done in nearly all of our states, though 
the laws of some are defective. This is on the theory, of 
course, that the property that is benefited should pay for the 
cost of the improvement. A further great advantage is that 
the city as a whole is always in much better financial condi- 
tion when improvements are put in under this plan than when 
they are financed by means of a general bond issue. Once hav- 
ing started to build improvements from these bond issues it is 
very difficult indeed to change. People that have not as yet 
had an improvement cannot understand why they should pay 
their special assessment when other parts of the community 
have had their sewers put in for them. The result is that the 
municipality is always in financial trouble, as the bonding 
power is soon exhausted. Improvements are stopped in a few 
years and the progress of the community is retarded. 
Study the Money Market 
In those states which permit a variation in the number of 
years or installments for paying special assessments it will re- 
pay the engineer to study the money market. At times five- 
year paper is better than ten-year, and then the reverse is 
true. It will depend on the value of money at the time. 
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The Proper Installation and Maintenance of Auto- 
matic Sewage Siphons and Ejectors 
By 8S. Fischer Miller, President Pacific Flush-Tank Company, 
Singer Bldg., New York, N. Y. 


Apparatus usually receives, at the hands of the designer, 
considerable thought and study in standard construction and 
standard uses; also, in special uses a further amount of study 
is required to adapt standard equipment to the purposes in- 
tended. Such study and research varies in direct proportion 
to the personal equation of the manufacturer. It can be stated, 
however, as quite a matter of fact, that no apparatus is offered 
for sale or installation for any unsuitable use, if the manufac- 
turer is fully advised in advance. 


It is obvious, therefore, that all parties contemplating the 
use of automatic equipment, such as sewage disposal appa- 
ratus, ejectors, etc., should avail themselves not only of the 
literature the manufacturer prints, but the personal services 
of the same manufacturer in an advisory capacity, before such 
equipment is ordered through the contractor. 


Precautions in Design and Installation 


In designing plants requiring apparatus, full consideration 
should be given for growth in volumes of sewage to be handled 
and the character of the sewage, in order that the apparatus 
may be adequate in size to perform the duty required, and in 
many instances, particularly in ejectors, duplicate installa- 
tions, each equal to the maximum requirement, should be in- 
stalled. 

In installing apparatus of this character the municipalities 
should employ the manufacturer to exercise a certain amount 
of supervision, as may be required, to see that the work‘ is 
performed in such a manner that the apparatus will satisfac- 
torily operate and continue to operate. 

The municipalities should require full sets of assembly 
drawings of all such apparatus, and, before the contractor is 
discharged and the apparatus accepted, the mechanic to be 
placed in charge of the plant should be carefully instructed in 
the use of the apparatus. 


Specific Suggestions on Maintenance 


In the maintenance of such plants the municipalities are 
under the disadvantage of frequently changing their employes, 
and it must be obvious that an unskilled operator may not be 
able to secure from any apparatus the results obtained by his 
predecessor, who was able to operate the plant and understood 
thoroughly the basic principles of the machinery. 


A record should be kept at the plant of the performance of 
the apparatus, the same requiring little or no attention, ex- 
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cept possibly after a very heavy storm in plants where the 
sewer systems tributary are combined and not separate. 

All moving parts apparatus requires considerable attention 
at the place of wear, and non-moving apparatus requires occa- 
sional cleaning. 

Pits and pockets containing apparatus are likely to sludge 
up, and should be pumped out and kept clean at the bottom, at 
comparatively regular intervals. 

Plants should be more or less protected from loose leaves, 
sticks, and rubbish generally, which may be thrown into the 
pits, and this is accomplished by covers over the apparatus, 
with open joints for ventilation. 

Plants that are exposed to freezing in very cold exposures 
should be protected during the winter months. 

It would be wise for each municipality to employ the orig- 
inal designing engineer to inspect its plant at intervals of, say, 
once in sixty days for large plants, and possibly once in six 
months for smaller plants. The expense for such inspection 
would be well justified, as’ errors in operation would be cor- 
rected and results obtained continuously for which the plant 
was originally designed. 

The manufacturer of the apparatus furnished and installed 
could properly be employed in the larger plants to make exam- 
inations, rather than to permit an unskilled operator to con- 
duct his own experiments, or to alter the apparatus without 
consulting the manufacturer. 

In a general way the simpler the apparatus is, the more 
readily it is comprehended by the average caretaker, and the 
more reliable the manufacturer is, the more serviceable the 
apparatus will be. 

Summary 

In summarizing, it would appear to be very essential that 
maximum volumetric conditions be thoroughly taken care of 
in the original design; that loss of head necessary for success- 
ful operation be also thoroughly understood and arranged for; 
and, further, that the apparatus itself be observed at regular 
intervals, and all chambers containing the same be protected 
from rubbish of all sorts, and frost, and kept clean, so that the 
equipment may not fail. 

All hydraulic apparatus requires to be installed in water- 
tight compartments, and the outfalls from the plant must be 
able to take off the sewage at the maximum rate, and the out- 
lets remain free at every point. 

Municipalities owning sewage disposal plants should not 
hesitate to communicate with the manufacturers of all such 
apparatus, providing themselves with proper assembly draw- 
ings and literature pertaining to the special apparatus fur- 
nished, and its engineering department should be familiar 
with these also. 
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The Range of Results Obtainable in the Use of 
Concrete in Water Tank Construction 


By (@. C. Whitaker, Consulting Engineer, Forsythe Bldg., 
Atlanta, Ga. 


The application of reinforced concrete to artistic archi- 
tectural work is not new; in fact, the history of Ferro or re- 
inforced concrete seems to indicate that its first use was 
the construction of an ornamental flower pot or urn, which, 
when further considered, amounted to simply a small tank. 

Possibilities of Concrete in Tank Construction 

It is the purpose of this article to show from the stand- 

point of tank construction what has been accomplished in 


this type of structure by the utilization of concrete, and the 
vast possibilities that exist in this material when rightly used. 

From time to time very interesting accounts of reservoir 
or tank construction in reinforced concrete have appeared in 
a great number of publications, and different parts of the 
work have been featured to a more or less extent. 

The actual designing methods used in all work of this 
kind vary, though in general they amount to simply the uti- 
lization of long-accepted theories applied to a new condition. 
It is not the purpose of this article to deal to any great 
extent with the technical features of tank or standpipe de- 
sign, or methods of construction. 

The architectural details that can be accomplished are 
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so vast in their number and types that it is simply a case In the forming of the barrel of the Northport (Ala.) tank, 
of the ingenuity or artistic talent of the designer. which is considerably lower than the Bay Minette tank, it 
Common Types was found advisable to use only the curved Hy-Rib for the 
There are very few that have not seen the ordinary, every- __+yRib Root Slab on 6 Stee! Beams — 
day standpipe and tank tower of concrete holding either a ' " eres . . : 


tank of concrete or some other type of material. Some years 
ago, and not so many at that, a structure of this kind was 
looked upon as a novelty. Those of us, however, that were 
keeping abreast of the times not only saw the stability and 
far-reaching effect of concrete for uses of this kind, but 
realized without question that for this type of work concrete 
had come to stay, and still further, that its possibilities were 
unlimited. 
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VIEW OF REINFORCED CONCRETE WATER TANKS H Hit 
OF GOBLET TYPE AT BAY MINETTE AND NORTH- i" a3 | iimententiiiiaieass 
PORT, ALA. S AN | 17e53 In main floor reinforcement 
Ss. E> | & | not tu excede 14000 *fer 3%. inch. 
An ordinary square leg or otherwise straight-leg tower ag iH H 
or bent construction is one that needs no comment. We, af ee 
therefore, pass this type of construction for one that is going 28 Hs i 
to seem Jike a very daring design. | sf 8 Hh 
Novel Tanks at Bay Minette and Northport, Ala. 4 5 4 
By referring to the cuts herewith of tanks at Bay Minette ry | U 
and Northport, Ala., and the details of the former, it will be & 
noted that by enlarging on an ancient kind of water recep- & TT 
tacle a very novel as well as stable and pleasing type of res- ry 
ervoir design has been accomplished. These tanks are known 
as goblet tanks, owing to their likeness to the drinking vessel 5 
of the same name. By referring to the reproduction of de- ] 
tails it will be very easily seen that what at the first glance i 
appears to be a very daring design is far from such and by H 
the use of standard practice and accepted theory has reduced | ine 
itself down to simplicity itself, H } 
The tank at Bay Minette is 80 ft. from ground to tank | ] is — 
bottom, and that at Northport 30 ft. from ground to tank. | i HT TIL. 8°0 Dia Detail of Footing 
Both tanks are 30 ft. in depth and of 80,000 gals. capacity. | ne inn Grrece tn Steal 16000 Pir anno 
The overall heights are 110 ft. and 60 ft., respectively. 1 eel \ 
Use of Hy-Rib in Bay Minette and Northport Tanks / HT 1 H \ —* SPECIFICATIONS =— 
The barrel of the Bay Minette (Ala.) tank was formed by +t. Kh HOTT Ground Level Concrete alerts 4 
the use of two lines of curved Hy-Rib (one inside and one ; | i Compression Concrety 300%sp in 
outside) the Hy-Rib acting as a permanent form and at the Wind pressure to be figured at 30° 


per. 3p tt an one halt the diame: 
rical area, 


same time a part of the reinforcement. The inner line of 





: Walls, Floor and Roof waterproof 
barrel of curved Hy-Rib was waterproofed cement stucco, us- ” Sar Pee 


ing the integral method, with Trus-Con Waterproofing Paste. ‘g 

i : iaiggta DETAILS OF DESIGN OF REINFORCED CONCRETE 
This was allowed to set up, thereby performing two duties in TANK OF GOBLET TYPE AT BAY MINETTE, ALA. 
the construction, one being the waterproofing of the inner 
face and the other the permanent closed form. When it is inner form, which was treated the same way as the Bay 
taken into consideration that this tank stands 110 ft. above Minette tank, and to use metal forms for the outside. 
the ground the advisability of this method of forming can Severe Test of Stability of Bay Minette Tank 
very easily be appreciated. When water was turned into the About the middle of June, 1916, one of the most severe 
tanks at full pressure there were no signs of leakage. storms that has ever visited the Gulf Coast section of the 
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country swept over Bay Minette, Mobile and Northport. Dur- 
ing this storm, aceording to the Weather Bureau reports, the 
wind reached a velocity of more than 80 miles an hour. 

The Bay Minette tank was, comparatively speaking, green 
as it had then only been completed a short time. In the town 
proper of Bay Minette a great many residences and other 
buildings were unroofed. Quite a number of structures were 
completely demolished and a vast amount of other damage 
done by the wind. The correctness of the assumptions of this 
design has without doubt been proven as both of these tanks 
are now standing and show no signs of any weakness due 
to the tremendous pressure put upon them. 

As a further demonstration of the stability of this type 
of structural design; these tanks were in no way guyed or 
stayed to the ground and relied entirely on the stem for, the 
transmission of the pressure into the footings, which in turn 
must have been correctly designed against overturning. 
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REINFORCED CONCRETE WATER TANKS NOS. 1 AND 2 AT ALTON BEACH, MIAMI, FLORIDA. 
KAHN SYSTEM OF REINFORCEMENT USED. 


GALS. CAPACITY. 


As a matter of interest, it may be well to mention that 
both of these tanks were awarded in direct competition 
against steel tanks on steel towers and that in both cases 
there was a saving in first cost realized. 

There is nothing architecturally beautiful about these 
structures, but the oddity of the design lends interest to the 
general condition and makes possible a tremendous saving 
in room space, thereby recommending the general adoption 
of this type of structure for commercial or manufacturing 
water supplies. 

The patents of the design for these goblet tanks are owned 
by the Concrete Steel Construction Company of Birmingham, 
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Ala., Mr. L. H. White, President and Chief Engineer. The 


tanks shown were constructed by them. 


Architectural Possibilities in Use of Concrete 


There is no reason why, with the architectural possibilities 
in concrete work, that tanks or water supply systems in large 
and beautiful estates should not be made one of the most 
beautiful parts of the general scheme of improvement, rather 
than an eyesore; as has been the case for a number of years 
and will almost always be the case in the old, antiquated 
type of either stave tanks on pipe bents or steel tanks on the 
same or kindred type of towers. 


The Alton Beach Tank at Miami, Fla. 


One of the first sections to realize the necessity for de- 
parting from the old type of structure was Miami, Fla., on 
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development are located private residences and home estates 
in which the general type of structure has run in actual cost 
of production frém $20,000 to untold thousands, and no money, 
in a great many cases, has been spared to make them not 
only most modern, but as beautiful architecturally as possible. 

The water supply system, which had been taken care of 
largely by small pumping stations and private wells, resolved 
itself down, from the fire protection standpoint if nothing 
else, to a large central supply, As the general topographical 
layout of the ground is perfectly flat, having an altitude of 
only about 9 to 12 feet above high water, it will very readily 
be seen that tower construction had to be adopted for even 
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pressure, or the maintenance of a very expensive and some- 
times undependable pump system. 

It was, therefore, decided to construct an elevated stand- 
pipe or reservoir. Bids were taken on a steel tower and steel 
standpipe. This at the best would never have been anything 
except a standpipe, allowing but limited chance of beauti- 
fication, and would always have been a constant eyesore to 
this community, particularly so on account of its being the 
tallest object on the sky line and, therefore, the most notice- 
able. It was, therefore, thought advisable to take bids on 
concrete construction with the final result that this class of 
material was. adopted. 

















VIEW OF 100,000-GAL. REINFORCED CONCRETE WATER 
TANK AT ALTON BEACH, MIAMI, FLORIDA. 


Through the able management of the gentleman intrusted 
with this work, Mr. August Geiger, Architect, of Miami, Fla., 
and the co-operation of Mr. John B. Orr, plasterer, a very 
pleasing architectural result was obtained. It may be worth 
mentioning that a saving, though slight, in cost was effected 
by the use of a reinforced concrete tower, curtain walls in 
terra cotta tile and a reinforced concrete tank. 


Application of Hy-Rib in Alton Beach Tank 

The interior barrel of this tank was laid out in a curved 
Hy-Rib, which was placed from tthe base up to nearly the 
offset line of the different thicknesses of the tank and which 
ultimately acted as the interior forms of the tank. 

This Hy-Rib barrel was built in three courses of water- 
proofed cement stucco, considering the barrel as separate and 
distinct from the structural walls of the tank, reinforcing 
this not only with the Hy-Rib in the horizontal direction, 
but vertically with pencil rods against any possible expansion 
or contraction. This permitted of carrying the waterproof- 
ing in the floor of the tank up in a positive unbroken line 
from the bottom of the tank to the top, as each course of 
stucco or plaster work was laid in such manner as to pre- 
vent there being a lap or joint coming over the same point 
in any two courses. In other words, at no place on the inner 
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surface of this tank is there less than two unbroken courses 
in thickness of cement waterproofed stucco. 

The gauge of Hy-Rib was varied from a z2 to a 26, each 
division having been reduced toward the top, starting, at 
22, 24 and 26 in the top line. . 




















VIEW SHOWING DETAIL AROUND THE BALCONY 
OF THE REINFORCED CONCRETE WATER TANK ON 
CARL FISHER’S ESTATES, ALTON BEACH, MIAMI, FLA. 








By referring to illustrations of the tank at Alton Beach 
it will be noticed that this tank or reservoir has been turned 
into probably one of the most beautiful pieces of architectural 
construction on the island. The finish is of stucco. Some 











VIEW SHOWING DETAIL AROUND DOOR IN TOWER 


OF REINFORCED CONCRETE WATER TANK, 
FLA.—NOTE STUCCO FINISH. 


MIAMI, 


parts of this work have been accomplished by precasting 
the ornamentation; other parts by run moulds with the base 
or background in a rough cast stucco work, The color 
scheme adopted of fawn background with lighter moulds and 
white base and door frame adds greatly to its beauty. 
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A great deal of credit is due Mr. Orr, who is an artist in 
more ways than one in the use of stucco and ornamental 
plaster work, as his co-operation with Mr. Geiger made it 
possible to produce a structure which from a standpoint of 
beauty possibly is not surpassed by any structure of its kind 
in existence. 

This was the first of this type of structure constructed 
and has proven so satisfactory in every respect that, with 
minor changes, a second tank of the same type is now near- 
ing completion. 

The Eastwood Tank at Miami, Fla. 


Another type of ornamental tank or reservoir that shows 
still further the possibilities of reinforced concrete in this 
class of work is the reservoir or house supply tank designed 
by Mr. H. Hastings Mundy, Architect, also of Miami, for Mr. 
John H. Eastwood’s estate in that city. A construction view 
of this structure is shown herewith, and, in the hope of show- 
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EASTWOOD REINFORCED CONCRETE TOWER AND 
TANK AT MIAMI, FLA. 


ing still further the elasticity of this kind of designing work, 
a reproduction of the architect’s detail has been used. 

This structure will serve several purposes. Primarily it 
is the source of water supply for the entire building equip- 
ment for the estate; it is also an observatory or lookout and 
at the ground level can be used as a garage or for many 
other purposes. 

The general architectural appearance of this structure will 
be very pleasing, most particularly as it harmonizes with and 
is of the same general architectural type as the remainder of 
the structures of the estate. 

Water-Proojfing Concrete Tanks 

It may be of interest to mention that the waterproofing 
of all of these structures has been of an integral nature, 
either throughout the entire mass of concrete in the walls 
and floor of the tank or by the construction of an inner 
waterproofed stucco shell on curved Hy-Rib lath. In ail 
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cases this type of waterproofing of the tank barrel has 
proven satisfactory and has allowed of a marked saving in 
time and first cost. The adverse condition that nearly always 
prevails due to the use of any type of membrane inner coat- 

































































ARCHITECT’S DRAWING OF EASTWOOD REIN- 


FORCED CONCRETE OBSERVATORY AND WATER 
TANK—TOWER AT MIAMI, FLA. 
ing was eliminated by the integral waterproofing. All mate- 


rials now on the market of a membrane nature applicable 
for this purpose are either a composition of coal tar and 
mineral oils to which in a very large number of cases a cre- 
osote compound is added, or a material to which is added 














CONSTRUCTION VIEW OF EASTWOOD REINFORCED 


CONCRETE OBSERVATORY AND WATER TANK TOWER 
AT MIAMI, FLA. 





other chemicals, as a usual thing of a mineral nature. Any 
one of these compounds is bound to taint the water more or 
less, particularly if they are used simply as a membrane 
and not protected on the inner face by a stucco, which should 
be integrally waterproofed, thereby preventing the pollution 











Marcu, 1918. 


of the water contained in the tank. Too much attention 
cannot be given to this feature of the construction as the 
entire success of the venture or problem depends on this 
part of the design, specifications and workmanship. 

It has been the purpose of this article to bring to the 
attention of the many readers of this paper not only the 
advisability of tank construction in reinforced concrete, but 
to show the wide range of results that can be obtained by 
its use. 
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There are so many points of advantage in the use of this 
material for this purpose that it hardly seems necessary to 
go over them. A word of caution, however, may not be amiss 
—do not think that because a contractor can construct a 
concrete wall he can necessarily construct a concrete tank, 
for often this is not the case. One cannot take too many 
precautions, both in the design and the construction of work 
of this nature, to insure a satisfactory structure. 
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Bituminous Pavements, Adaptable to Various Condi- 
tions, With Special Reference to Type 
and Thickness 


By L. Kirschbraun, Ch. E., Director Chicago Paving Labora- 
tory, 160 North Fifth Avenue, Chicago 


This discussion is restricted to that class of bituminous 
pavements more generally employed in high-grade construc- 
tion, in which the wearing surface is produced by mechanical 
mixture under more or less controlled conditions. 


Some Pavements Foredoomed to Fail 


It has been stated that many a bituminous pavement has 
been a failure before being actually constructed. This ex- 
pression is frequently only too true, and apparently refers to 
the more or less prevailing custom in municipalities of de- 
termining upon types of bituminous pavement, with little or 
no consideration or thought of the conditions involved. In 
some instances, the deciding factor of selection is the per- 
suasive effect of ill-judged promotion, which is often more in- 
terested in pushing a certain type of construction and meet- 
ing certain competition than concerned with the aaaptability 
of the proposed construction to conditions in view. 

Without careful predetermination of type of pavement, 
based on wide experience and intimate knowledge of condi- 
tions, all subsequent value of specifications, plans and actual 
care of construction may be practically nullified. 


Underestimating Traffic Conditions 

A very frequent mistake which is made is to underesti- 
mate traffic conditions to which prospective pavements will 
be subjected. This refers not only to volume of traffic which 
will use the pavement immediately after completion, but also 
to volume and weight of traffic which must be anticipated by 
changing conditions. The tendency to underestimate traffic 
is so general that engineers who design or select types of 
bituminous pavement should consider this foctor to the extent 
that errors of judgment, if any, should be in the direction of 
safety, resulting in building too well rather tnan not quite 
good enough. Pavements which may be thoroughly satisfac- 
tory under certain conditions of traffic may fail sharply and 
quickly when subjected to an intensity or weight of traffic 
which the type or thickness of construction is unable to ac- 
commodate. 

Basing Design on Judgment and Experience 


The designing of engineering structures is usually predi- 
cated upon knowledge of the exact forces to be imposed and 
upon scientific data with reference to the properties of vari- 
ous materials and combinations to withstand predetermined 
conditions. In designing or selecting a pavement, however, 
no such data is available, either as to the exact conditions im- 
posed, or as to the ability of the materials employed to corm- 


ply with these conditions. The selection of bituminous pave- 
ments, therefore, has been left to experience rather than to 
exact determination. In other words, the planning of a pave- 
ment for given conditions still remains a matter of judgment 
in which the variables are type of elements and their thick- 
ness. In spite of this, however, an analysis of the function of 
elementary structures composing our pavements, together 
with a general understanding of the action of traffic forces, 
will assist in the determination of the type and tnickness of 
pavement to be selected. Until the vast field of research 
dealing with the mechanics of traffic and the physical behavior 
of paving materials under the forces imposed by traffic is 
thoroughly explored, there is afforded no means of design or 
selection of bituminous pavements other than exper:ence and 
good judgment applied in the light of general principles of 
traffic action. 


Traffic Forces 


In considering the action of a pavement structure designed 
to sustain traffic, it must be remembered that in the final 
analysis, aside from ease of traction, a pavement is only a 
means of transferring indirectly to the subgrade the forces of 
traffic. 

The forces imposed by traffic are variable, more or less 
undefined, and may only be described in general terms. Pave- 
ments must carry live and dead loads of both rubber- and 
iron-tired traffic. Dead loads call into action the element of 
compression, and requires distribution of the loads to the 
subgrade without breaking through the pavement structure. 
The action of live loads in addition results in impact which 
tends to shatter the bond between the particles of aggregate. 
There are developed thrusts, proportionate in intensity to 
speed, weight and nature of springs and tires with which the 
vehicles are equipped. Such thrusts give rise to horizontal 
components in the direction of traffic, tending to move the 
surface on the base. The action of moving traffic brings into 
play attrition and compression of more or less plastic surface 
‘ahead of the wheels. A more recent effect of great intensity 
of light motor vehicles is observed in the tendency to produce 
lateral displacement of the surface, resulting in grooving or 
rutting of the pavement through internal movement of the 
plastic surface to either side of the rounded tire, as illus- 
tracted in the accompanying half-tone. The cause of this ac- 
tion may be well illustrated in observing the wheel of a motor 
car as it passes over a wet pavement. It will be noticed that 
the advancing wheel, with its rounded tire, exerts a force 
which displaces or splashes the water laterally on either 
side of the tire. This force, acting upon the plastic mix- 
ture, produces ruts in a similar manner by lateral displace- 
ment where traffic is confined to light motor vehicles only. 


A discussion of the adaptability of various combinations 
of pavement elements to withstand the traffic forces general- 
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ly outlined, and the effect of modifications of thickness in this 
direction will serve as a guide to selection. 


Elements of the Pavement 


The elementary structures of which a pavement is com- 
posed are (1) foundation, (2) intermediate course, (3) wear- 
ing surface. The function of the foundation is to support the 
wearing surface so as to distribute loads and shocks to the 
subgrade. The foundation may be of broken stone or 
macadam, concrete, bituminous concrete, mixed or poured, or 
old pavement, such as brick or granite block. 

The function of the intermediate course is to provide sta- 
bility for the wearing surface—means by which the wearing 
surface will be stiffened or reinforced against the tendency 
of traffic to produce forward displacement. This interme- 
diate course is sometimes a paint coat, but more generally a 
binder of either the open or closed type. 








- SHEET ASPHALT SURFACE SHOWING GROOVES 
PRODUCED BY LARGE VOLUME OF LIGHT MOTOR 
TRAFFIC. 


The wearing surface receives all traffic forces directly, 
transmitting them to the underlying structure, and must 
maintain an unbroken surface against shocks and impacts 
which tends to disintegrate it. The wearing surfaces are of 
variable type, based upon aggregates ranging from fine to 
coarse, with intermediate combinations, as in Topeka mixture. 


Pavement Elements in Relation to Traffic Forces 
It will now be pertinent to consider these various elements 
of the pavement structure, with a view to determining to what 
extent the various kinds or their combinations behave in con- 
nection with traffic forces previously described. 
Foundations 
Given a well compacted and well drained subgrade, any 


type of foundation referred to above may be prepared of suf- 


ficient thickness to transmit loads and shocks to the sub- 
grade in such a manner as to provide against breaking down. 
Of the various foundations employed, that of Portland cement 
is most generally used. This will distribute loads to the sub- 
grade with a minimum of thickness, and with least regard to 
unevenness of subgrade. On account of its strength and 
rigidity, it requires less complete contact with the subgrade 
than any other type of foundation. It necessitates least 
attention to details in construction. Broken stone, ma- 
cadam and bituminous concrete foundation will distribute 
loads over less areas of subgrade than will concrete. 
No experimental data is available covering the distri- 
bution of loads to subgrade through these founda- 
tions, but from the general nature of the material it can be 
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safely observed that the area of distribution through these 
various types of base will be greatest in the order named, 
i. e., concrete, bituminous concrete, macadam and broken 
stone. This distribution of loads, however, may be modified 
in the concrete base by the lack of flexibility which may 
concentrate upon high points in the subgrade an excessive 
load, causing the entire weight to be carried over points un- 
supported by the subgrade. On the other hand, a broken 
stone or bituminous concrete base will seek solid contact 
with the subgrade, bringing into play only forces of compres- 
sion. 
Concrete Foundations 

Concrete foundations are usually made 5 or 6 ins. thick. 
Sometimes a 4-in. base is laid, but where unusual conditions 
of subsoil pertain or an unusually thick bituminous covering 
is employed, this latter depth of concrete base can hardly pro- 
vide a sufficient factor of safety against constantly increasing 
loads. Even a-5-in. base, with 21% in. of covering is now giv- 
ing indication of proving inadequate in larger cities where 
light traffic streets are occasionally subjected to heavy truck 
traffic. The possibility of increasing the strength of a light 
base by richer mixture must be considered against an increase 
of thickness of a leaner mixture, the latter having the ad- 
vantage of distributing the loads over greater areas of sub- 
grade. 

Broken Stone or Macadam Base 


As a practical proposition, a broken stone or macadam 
base for bituminous surfaces should be of substantially great- 
er thickness than concrete base to withstand similar condi- 
tions of traffic. This additional thickness should correspond 
to at least 50 per cent. increase over concrete. In addition, 
it is not desirable to use a macadam base without it having 
been subjected to traffic and permitted to shrink and compact 
until free from further movement. For this reason, a new 
macadam base is seldom employed as a foundation for a bi- 
tuminous pavement, but an old macadam base of sufficient 
depth of metal and sufficiently compacted by traffic with suit- 
able drainage becomes an excellent foundation. Given the 
equivalent of thickness as compared with concrete, it has the 
advantage in that expansion and contraction is taken up by 
the individual particles of the base. On the other hand, in 
the concrete base, these forces produce cracks at greater or 
less intervals which are duplicated in the top wearing surface 
with considerable readiness. 

Bituminous Base 

The bituminous base, mechanically mixed, may be consid- 
ered an improved macadam. It has the decided advantage 
over other types of foundation of becoming bonded with the 
superimposed bituminous courses, thereby increasing the sta- 
bility of the surface and preserving it from the action of 
water below. However, its use must be restricted to subsoil 
conditions which will permit adequate drainage and uniform 
support underneath. 

Old Brick and Block Pavements 


Brick and old block pavements, laid on concrete, macadam 
and sometimes upon other brick, have been very satisfac- 
torily employed as foundation for bituminous surfaces. Such 
foundations have the advantage of distributing loads and 
shocks to even greater areas of subgrade on account of the 
added thickness of brick or block between the old base and 
the new surface. Such a foundation likewise is free from the 
tendency to produce cracks in the wearing surface. Its use 
must be restricted, however, to conditions where the brick or 
block are firmly anchored, and need not be distributed in the 
application of the wearing surface. A substantial element in 


the usefulness of such a foundation resides in the length of 
time it has been under traffic, and degree to which it has 
become consolidated and compacted—and in the case of 2- 
course brick, the character of the subsoil underneath. 


In the 
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latter construction, however, it is unwise to resurface a 2- 
course block pavement, unless traffic anticipated is assuredly 
of ofly the mildest character. 

Intermediate Course 


Only two types of intermediate course have been em- 
ployed in recent years: First, a paint coat consisting of as- 
phalt cement dissolved in a suitable solvent, generally 
naphtha; and, second, the so-called binder course, comprising 
a mixture of large aggregates with bitumen. The paint coat 
has been used very little, and its value, as a practical propo- 
sition, is problematic. It is difficult of application over a 
rough surface, such as concrete, having a tendency to collect 
in pools that remain solvent until after the surface has been 
applied. In order to insure adhesion to such a base as con- 
crete, requires a condition of freedom from dust and moisture 
which is very seldom obtained. It has been more satisfac- 
torily used in resurfacing over brick, and to still better ad- 
vantage in covering old bituminous compositions. There the 
smooth surface permits uniform distribution of the paint coat 
and the solvent action of the paint affords opportunity for 
complete adhesion. It is therefore only in the latter condi- 
tion that the paint coat should be used as an alternative for 
the mechanically mixed binder course. 


Open and Closed Binder Course 


Binder course has been of two types, open and closed. 
The closed binder is superior to the open type in that greater 
structural stability is secured and the voids are filled against 
compression of the wearing surface into them under traffic. 
The binder course induces stability for the wearing surface 
in two ways: (1) by frictional contact of its rough, large 
aggregate against the base; (2) through its mechanical struc- 
ture, which, on account of the locking of the large aggregate, 
resists internal movement. In addition to acting as a stabil- 
izing course, it has the function of a shock-absorbing medium. 
This latter function will be performed in proportion to the 
thickness of the course. It is therefore apparent that careful 
attention must be paid to the binder course, and its thickness 
and stabilizing character should be advanced in proportion 
to the intensity of traffic. The value of this binder course 
has not been fully appreciated in connection with the prepara- 
tion of surfaces which of themselves do not have the inter- 
nal or structural stability necessary to resist displacement. 


Thickness of Binder Course 


The thickness of binder course ordinarily employed is 1 to 
1% ins. It is questionable whether an inch of binder provides 
a sufficient safety factor under present conditions for even 
light traffic. With appropriate thickness of top, an inch and 
one-half of closed binder would provide a much more desir- 
able minimum for light traffic, with all factors pointing to 
thickness of 2 to 3 ins. to satisfy more severe conditions. 

Where bituminous base is used and a positive bond is se- 
cured between base and superimposed courses, no binder is 
necessary, inasmuch as the foundation itself acts as a stabil- 
izing element. 

Wearing Surfaces 

The wearing surfaces, which actually carry traffic, and 
initially receive the forces imposed thereon, are characterized 
by size of aggregates employed, varying from fine aggregate, 
as in a sheet asphalt pavement, to a comparatively large stone 
aggregate, as in the true concrete types. Between the two ex- 
tremes of fine and coarse aggregate lie several types of wear- 
ing surfaces, such as the Topeka mix and grit mixtures, with 
varying amounts of small stone. Sometimes these wearing 
surfaces are placed directly upon the foundation, and some- 
times upon an intermediate course, depending upon the type 
and character of surface and the foundation. 


Types of Wearing Surfaces 
Various types of wearing surfaces are more or less advan- 
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tageously employed in connection with different kinds of 
traffic. Traffic such as that of iron-tired vehicles, which ex- 
erts considerable abrasive action on a surface, is best resisted 
by that type of surface containing the finest aggregate. This 
is likewise true in connection with traffic in which impact, as 
well as abrasion, of iron tires plays a substantial part. Large 
aggregates under impact are prone to shatter, permitting the 
entrance of water and the subsequent more rapid destruction 
of the surface. 

On the other hand, mixtures of fine aggregate do not pos- 
sess in themselves the structural stability contained in mix- 
tures comprising large aggregates. For this reason, surfaces 
of the former must be laid upon a reinforcing course (binder), 
to which the wearing surface is firmly bonded, and which 
adds a stabilizing element against the effect of those traffic 
forces which induce displacement. In considering such type 
of construction as sheet asphalt, modifications as to thick- 
ness may be based again upon the traffic conditions to be en- 
countered. A pavement which is not subjected to traffic of 
an abrading character, but rather to traffic of motor trucks 
with rubber tires, requires less thickness of wearing surface 
and greater structural stability secured through the interme- 
diate or binder course. 

A further condition must be considered with reference to 
the character of motor driven vehicles, distinguishing be- 
tween commercial vehicles and boulevard traffic, restricted to 
lighter but more swiftly-moving vehicles. Traffic of this lat- 
ter character has a tendency, as indicated before, to produce 
lateral displacement, which results in the formation of par- 
allel grooves or ruts in the direction of traffic. Such condi- 
tion is best met where traffic of this kind is intense, by in- 
corporating with the fine aggregate a percentage of stone, 
proportionate to the intensity of traffic, which serves to in- 
crease the internal resistance to flow under the rounded face 
of the tires. Mixtures made of large stone aggregate, i. e., the 
true asphaltic concretes, are more particularly adapted to this 
type of traffic. 


Wearing Surfaces of Intermediate Type 


Wearing surfaces of the intermediate type, containing 
varying amounts of small stone aggregates, have been laid 
very widely in recent years, the usual practice being to place 
such surfaces directly upon the foundation. Experience has 
shown that unless such surfaces or mixtures contain a pre- 
pondering amount of small stone, or approach true concrete 
(grit mixtures), they do not have stability upon the usual 
form of base to resist displacement of any but the most mod- 
erate traffic. This type of wearing surface has been generally 
laid 2 ins. thick. It is not well adapted to traffic, having a 
substantial abrading action for the reasons previously stated, 
nor does it possess the stability of itself to carry any volume 
of motor traffic without displacement. 

Another type of surface containing intermediate aggregate 
are grit mixtures, comprising an aggregate predominating in 
small (usually %-in.) stone and constituting, with proper ad- 
mixture of fine aggregate, a true concrete of miniature type. 
Such mixtures are decidedly more stable than Topeka mix, 
and are well adapted without a binder course to medium 
traffic of a mixed character. 


Using Intermediate Binder Course to Give Stability for Heavy 
Traffic 


The lack of necessary stability for heavy traffic, character- 
istic of the Topeka mix (more properly, stone-filled sheet as- 
phalt), can be corrected by the use of an intermediate binder 
course, which will add the necessary stability as it does in the 
case of sheet asphalt. Surfaces of this kind have been laid in 
the past few years to considerable extent throughout the 
Middle West. Such a combination of wearing surface and in- 
termediate course possesses some advantage over other types 
wearing surface through increased stability against forward 
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displacement, as well as through increased stability against 
the grooving effect of swiftly-moving light vehicles. 

It might be observed here that any surface laid upon a 
non-bituminous base of, say 2 ins. thickness, without an inter- 
mediaie course, cannot be considered as possessing wearing 
surface to the full extent of its thickness. This is true for 
the reason that when reduced to a certain minimum of thick- 
ness, either by attrition or by displacement, it will break up 
through the shocks of traffic long before it is worn through. 
However, if laid upon a sufficient depth of intermediate 
course, a wearing surface of 1% ins. will provide thickness 
ample for the most severe traffic. 

Effect of Thickness of Bituminous Courses 

As a general proposition, thickness of bituminous courses, 
both intermediate and wearing course, is effective against 
traffic forces in several ways. Increasing the thickness (1) 
decreases intensity per square inch of loads transmitted to 
the base, (2) decreases the intensity of those forces acting 
at the contact plane between base and intermediate course, 
tending toward displacement, (3) provides greater mass of 
shock-absorbing medium, (4) increase of thickness decreases 
the thermal effects which render mixtures less stable with 
ascending temperature. Demonstration of the above princi- 
ples will be apparent from consideration of any simple dia- 
gram indicating the extension of a pressure cone through 
various thicknesses of surface to the base. 
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It is apparent, therefore, that the determination of the 
thickness of the intermediate and wearing courses becomes 
a very important factor in designing a pavement for a given 
intensity of traffic. From this may be deduced the proposi- 
tion that for a given intensity of traffic a thick bituminous 
layer requires less depth of foundation than does a thin bi- 
tuminous layer. Likewise, given a certain thickness of founda- 
tion, for example, 6 in. of Portland cement concrete, the de- 
mands of heavier traffic can be met advantageously by em- 
ploying a thicker intermediate course to lessen the intensity 
of traffic forces transmitted to the base. 

Effect of Seasonal Heat 


Another point which has been most generally overlooked 
is the effect of seasonal heat upon bituminous mixtures. A 
bituminous mixture softened by heat becomes, as is well 
known, less stable, and more susceptible to those traffic forces 
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which produce displacement. A thin surface will become 
heated through more quickly than will a thick surface. Some 
experiments undertaken to illustrate this proposition are 
given herewith, showing graphically temperature at various 
depths of bituminous mixture, the surface of which has been 
subjected to constant heat. This shows that a thick surface 
will be cooler at point of contact with its foundation than will 
be a thin surface, thereby becoming more stable, and in effect, 
behaving as if it were laid at a lower penetration. This re- 
duction of thermal effect with increased thickness not only 
adds stability, but, it is apparent, also tends toward distribu- 
tion of traffic shocks over greater areas of foundation. 
Summary 

To sum up, the most distinctive feature of modern traffic 
is the thrust of heavy motor-driven vehicles in producing dis- 
placement. Bituminous pavements must be designed to pro- 
vide increased resistance to such displacement. The prob- 
lem of providing a surface which will resist wear is com- 
paratively simple, and the nature of traffic serves as a guide 
to the type best fitted for given conditions. Motor traffic will 
permit of less thickness of wearing surface, but, making more 
demands upon stability, necessitates greater thickness of bind- 
er, with corresponding care in composition. Binder course 
in its increased thickness may in fact be considered as a bi- 
tuminous base transferring to its non-bituminous support the 
effect of traffic in diminished intensity. 

When the wearing surface is of such type as requires no 
stabilizing course, the thickness should be increased in pro- 
portion to the intensity of traffic for reasons previously given. 

Increasing the thickness of bituminous covering will to a 
large extent obviate the necessity of a heavier base which 
would otherwise be required by constantly heavier weight of 
traffic. 





Essentials of Good Practice in the Construction of 
Concrete Roads 


By Edwin K. Borchard, Engineer, Atlas Portland Cement Co., 
New York City 


In any road the first and most important consideration is 
that of permanence. To be permanent the road must have 
sufficient strength to bear the heaviest traffic that will be im- 
posed upon it. In addition to this, it must possess a surface 
which will resist abrasion and always be even and hard. 


The Concrete Road 


A concrete road is simply a continuous slab of concrete, 
composed of sand and stone, bound together in a monolithic 
mass by Portland cement. Owing to its strength, the concrete 
road slab distributes the highly concentrated load of vehicle 
wheels over a large area of the subgrade. Portland cement, 
the binding material in concrete roads, holds the sand and 
stone firmly and rigidly together, thus resisting abrasion and 
the dissipation of the fine particles of the surface. Concrete 
is impervious to water, thus making the concrete road an all- 
year-round road. Storms and alternate freezing and thawing 
have no effect upon concrete. 

Low Tractive Effort Required 

The even, hard surface of concrete roads permits heavy ve- 
hicles to be moved at the minimum of tractive effort. Experi- 
ments just completed by the California State Automobile Asso- 
ciation demonstrated that the pull required to move a ton load 
over a concrete road was 27.6 lbs. A water-bound macadam 
road required 64.3 lbs., a gravel road 80 lbs. and a good dirt 
road 95 lbs. This means that concrete roads require only 
from one-half to one-fourth the power for hauling necessary 
on macadam or dirt roads. 

Low Crown 


Since concrete roads are impervious, they need not be so 
highly crowned in the center to shed water. The average 
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crown of a 16-ft. road is only 2 in. at the center. This flat 
crown distributes traffic more uniformly over the entire road 
width, for the tendency of drivers is to keep to the center or 
top of a heavily crowned road, thus causing increased wear 
and even rutting at that point. 


Maintenance 


The low maintenance costs on concrete roads are phenom- 
enal. The principal item of maintenance is the cleaning and 
filling with bitumen of the few cracks that may develop in the 
first two or three seasons. These cracks are mostly longi- 
tudinal, and, if properly attended to, in no way detract from 


™ 





CONSTRUCTION OF LINCOLN 
ELKHART-GOSHEN, IND., ROAD. 
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the durability of the road. Cracks are ordinarily caused by 
slight settling of the subgrade, due to improper preparation 
or drainage. 

In the United States and Canada the amount of Portland 
cement concrete roads built has had a tremendous increase, as 
is shown in the following table: 


Year Sq. Yds. 
I i ia 55 Sw ieisants Rebeca ote wae 799,390 
Na ice wala insta: waniclentar pea Setar saaretpeelataiee a ates 561,271 

i555 Sa SRS re aA Ow oe apa ka ho win males 1,313,449 

ey a sins leh ora eae be eats a eek ay eee 2,069,445 

WOE iss Raa Fe Reoe RS eRe wee ease eee 5,295,447 

BNE oo. Sick hse eta tioata a uae alse eal cholate tara Eaetree 9,596,286 

BG ees sarddga dase waswenetsetemuedens 14,815,034 

aes airs eed lor etere aioe oor ean bale waist od 16,936,137 

T1916. SPPTORIAIONY .....oc ceca cciecn neces cde 


Construction of Concrete Roads 


Concrete roads are divided into two general types: One- 
course and two-course. One-course roads consist of a single 
thickness of concrete, usually 6 in. thick at sides and thick- 
ened at the center. This type is the one most used and is to 
be preferred. Where good, hard, durable sand and stone are 
not procurable locally it is sometimes the practice to construct 
the road in two courses—that is, a base course of the less 
durable aggregate and a thinner top course of a superior grade 
of aggregate shipped in from the nearest source. The base 





ROLLER FINISHING A CONCRETE ROAD. 


course and top course are laid practically at the same time, so 
that they will consolidate and bond together in a solid mass. 


Subgrade 


As in all types of roads, the preparation of the subgrade is 
an important consideration in building a concrete road. The 


* 
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grade should be established so as to obviate, as much as pos- 
sible, any fills. Where fills must be made, the material should 
be deposited and compacted in thin layers. Where especially 
deep fills are necessary it is good practice, if possible, to allow 
the fill to settle through the winter before constructing the 
road upon it. Care must be exercised to remove all soft spots 
in the subgrade, so that it will be uniform in density and 
hence will not settle unevenly. 
Drainage 

The question of drainage must receive special attention. 
The methods to be employed are determined, of course, by the 
conditions peculiar to each road. In general, the open lateral 
ditches at each side of the road will suffice, if they are well 
built and maintained. Where more drainage than this must 
be provided, this consists of cross-drains connected with the 
side drains. Insufficient drainage exposes the road to danger 
of frost action, heaving and cracking. 


Concrete Slab Thickness 


The thickness of slab at the center line of the road is de- 
pendent upon the width of road. In a typical cross-section for 
a one-course road it should be noted that the thickness at 
edges, under ordinary conditions, is never less than 6 in. 


Reinforcing 

The practice of reinforcing concrete roads with heavy wire 
mesh or expanded steel is increasing. The reinforcing steel 
prevents the formation of large cracks due to uneven settling 
of the subgrade or insufficient drainage. The standard speci- 
fications for concrete roads require all roads over 20 ft. in 
width to be provided with a reinforcement weighing not less 
than 28 lbs. per 100 sq. ft. The reinforcing is placed 2 in. 
from the top of the road. 

Joints and Joint Fillers 

To allow for expansion and contraction of the concrete slab, 
due to temperature and moisture changes, it is necessary to 
provide transverse joints. These are usually located from 30 
to 50 ft. apart and constitute a complete division in the slab. 
Two types of joints are employed, one protected at each side 
by vertical steel plates anchored to the concrete by lugs im- 
bedded therein, the other type having these plates omitted. 
The use of protection plates is determined by the character of 
traffic to which the road is subjected. The function of the pro- 
tection plates is to prevent spalling or wearing of the concrete 
at the joint. This is necessary where traffic is heavy. 





CURING A GREEN CONCRETE ROAD BY 
THE PONDING METHOD. 


With either protected or unprotected joints there must be 
used an elastic joint filler to prevent the entrance of water. 
This joint filler is usually 4 in. in thickness and consists of 
a single strip of fiber matrix and bitumen. This strip is placed 
during construction and is about % in. wider than the depth 
of the pavement. This allows the filler to protrude above the 
upper surface, and it is then ironed down by traffic so that it 
extends over both of the slab edges, effectually protecting 
them. 

Forms 

The only forms required are the side forms of wood or steel 
plates (steel is preferable). These forms are staked to grade 
and carefully leveled before the concrete is placed. A trans- 
verse form is used at each joint location. To this is tied the 
joint filler. The concrete is deposited on each side of this 





106 MUNICIPAL ENGINEERING 


form and then the form is removed at once, leaving the filler 
in place, which thus divides the concrete through its entire 
depth. 

Materials 

The Portland cement is always specified as required to meet 
the Standard Specifications of the American Society for Test- 
ing Materials. 

Extreme care is given to the selection of the fine and coarse 
aggregates (sand and stone), since upon these depend the 
wearing qualities of the concrete, for the cement acts as a 
binding material. Sand is defined as quartzite grains or other 
equally hard material, well graded from fine to coarse. The 
largest particles must pass a 44-in. mesh screen and there must 
not be an undue amount of very fine particles. Sand for use 
in concrete roads must be of superior grade to that ordinarily 
employed in building work; it must not contain vegetable mat- 
ter nor more than 3 per cent by weight of clay or loam. 

Coarse aggregates consist of hard, durable crushed stone or 
pebbles. The largest pieces must not be over 2 in. in diameter, 
and all must be clean and free from dirt or loam. Bank-run 
gravel (sand and pebbles, naturally mixed just as it comes 
from the bank) must not be used. 


Proportioning and Mixing the Concrete 


The proportions now almost universally used for concrete 
are 1 part Portland cement, to 2 parts sand, to 3 parts crushed 
stone or pebbles. All materials are measured by volume and 
one bag of cement is considered as 1 cu. ft. The measuring of 
materials is very carefully done, as this is an absolute essen- 
tial in securing a uniform quality of concrete. 

The mixing of the concrete also should receive special care. 
The mixing must be done in a mechanical batch mixer and 
must continue for one full minute after all materials are in 
the drum. The consistence of concrete should be mushy wet— 
having a jelly-like appearance, in which no free water is vis- 
ible. 

Placing and Finishing Concrete 

Before the fresh concrete is placed the surface of the sub- 
grade should be well wet down, although not enough to show 
pools of standing water. This wetting prevents the .absorp- 
tion of the water from the fresh concrete. The concrete is 
then deposited to the full width of the road in successive 
batches. When reinforcement is used the concrete is placed 
within 2 in. of the full thickness, the reinforcement laid in 
place and the remaining 2 in. of the concrete at once deposited. 

The fresh concrete is leveled and brought to the proper 
contour by means of a “template” consisting of a heavy board 
with bottom cut to shape. This template rests upon the side 
forms and is drawn forward over the fresh concrete, thus 
bringing the concrete to the proper crown. As the template 
moves forward it is also drawn back and forth, thus giving a 
sliding motion which serves to compact and even up the sur- 
face. 

The finishing of the top surface is accomplished in several 
ways, depending upon conditions and the preference of the 
engineer in charge. The method first used and still most 
common is to float the surface lightly with a wooden float. 
The workman is supported on a “bridge” over the road, since 
no one must walk or stand in the fresh concrete. A wide, 
heavy belt, with handles at each end, is also used to finish the 
surface. It is drawn back and forth over the road. The latest 
method of finishing brought forward is rolling by means of a 
light sheet metal roller at the end of a long handle. With 
either of the last two methods it is usually necessary to do 
some floating in spots which cannot be easily reached, and at 


the joints. The main point in finishing is not to try for too 
smooth and slick a surface. A level, even surface is what is 
needed. 


Protection and Curing of New Road 
Fresh concrete must not be allowed to dry out too rapidly, 
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and for this reason the road must be wet down and covered to 
protect it from winds and the direct rays of the sun. As soon 
as the concrete is hard enough to stand sprinkling without 
pitting, it is constantly kept wet until sufficiently further 
hardened to bear the protection material. This protection 
consists in most cases of a layer of earth 2 or 3 in. thick, kept 
constantly wet. Where earth for covering is not easily obtain- 
able, the road is flooded with water to a slight depth, the 
water being kept in place by small earth dams on each side of 
the road. 

The protection material must remain in place for at least 
ten days and the road not open to traffic for at least fourteen 
days—longer if the weather conditions are not favorable to the 
rapid hardening of concrete. Special precautions should be 
taken to bar off all traffic until the concrete has been allowed 
to attain the strength necessary to resist the load and abra- 
sion it will have to bear. — 





Viable Roads Nececsary Quickly for War Efficiency 


By Lt. Col. James W. Howard, C. E., Consulting and ‘Testing 
Engineer on Roads and Pavements, 1 Broadway, New York 


A viable road means one which is in condition properly to 
fulfill its function of providing safe and rapid transit of ve- 
hicles. A constantly viable road is a road, including culverts 
and bridges, which is efficient for traffic at all times. 

Europe for many years, and now our country, has realized 
that one of the greatest factors necessary for preparation and 
prosecution of modern warfare is constantly viable roads, nec: 
essary for many purposes, among them: 

Uses of Military Roads 

(a) To furnish through routes for auto trucks to deliver 
themselves from where manufactured to the point needed for P 
use or for export. 

(b) To enable auto trucks to carry large loads of ma- 
chinery, ordnance, munitions, vast supplies for military and 
civil purposes, directly from where first loaded to where their 
loads are to be used or exported; and to do so quicker and 
cheaper, up to at least 300 miles, than to truck supplies to a 
local railroad station, reload on the railroad, go by railroad to 
another location and there reload on trucks and deliver the 
supplies to the exact location needed for use or export. 

(c) Viable through routes for auto trucks relieve not only 
railroad transit congestion, but especially the great and in- 
creasing congestion at railroad termini. 

(d) To eliminate terminus railroad freight congestion 
at large cities by having good local roads around and radiat- 
ing from large cities and export points to surrounding small 
towns, which enables the railroad freight stations of many 
small towns to be used to handle freight thus kept away from 
centralized large city congestion; because those roads enable 
auto trucks to have many places to receive freight and de- 
liver it directly to the exact locations needed in and near large 
cities or on the exact export dock. The local inadequate large 
freight stations in the large cities are thus relieved from con- 
gestion in Europe, and must be so relieved in America. Other- 
wise, disaster will follow the choking and delay now preva- 
lent and increasing in many of our large cities. The congest- 
ed termini of our largest cities, holding back cars loaded and 
idle on miles of side tracks outside the cities, is one of the 
reasons why coal, for example, so necessary for our produc- 
tive efficiency, can not be delivered to the consumer, and why 
ships can not be built faster, because waiting for materials. 

Slowness of transit and congestion of the necessary sup- 
plies has lost many wars. Viable routes, furnishing sure tran- 


sit and prompt delivery, have won wars and are a tremendous 
necessity for us now. 

Experience of past wars has established the military dic- 
tum that the war preparation and continued supply of soldiers, 
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materials and adjuncts have three factors: First and most 
important in quality and quantity; second, speed of prepara- 
tion and delivery; third and last to be considered is cost—for 
the war must be won, cest what it may. 


Need for Immediate Action 


Viable roads are a military necessity and a vital adjunct. 
They must be of good quality, quickly supplied and maintained 
at whatever necessary cost. This can best be done by using 
existing good roads, linking them up with old roads to be 
quickly repaired and resurfaced; also, where absolutely nec- 
essary, some old bad and weak roads must be entirely rebuilt. 
The national, state and county officials should now quickly 
select the roads in many parts of most states necessary for 
war and pressing domestic supplies; inspect them; decide 
which must be repaired, resurfaced or entirely rebuilt, to carry 
heavy auto truck unit loads and many of them. Then work 
on thése roads in many parts of most states must be quickly 
started and rapidly continued, by fixed bid price or percentage 
contracts, force account or day labor, including use of prison- 
ers (properly paid) where possible. 


Four General Groups of Military Roads 
The roads needed for war productiveness and deliveries 
and for sustaining the people during the war, can be divided 
into four general groups, viz: 
First—Roads which are in good condition and will bear the 
the heavy loads and resist the wear of traffic and weather, 
sufficiently to be kept with attention in constant viability. 


Second—Roads which have firm foundations, but have their 
wearing surface layers so much out of repair in spots 
as to impede traffic and injure automobiles. Such roads can 
usually be quickest (speed being most important) and cheap- 
est put in viable condition by repairing the spots with the 
same kinds of materials as now compose those roads. 


Third—Roads which have firm foundations, but are in bad 
disrepair, and need new resurfacing over large sections or the 
whole road, and which can be quickest and economically (con- 
sidering reduction of subsequent maintenance) made viable 
by resurfacing them. To do this it is cheapest and quickest 
where possible to use local materials, such as crushed stone, 
crushed hard slag, gravel, sand and sometimes ground mineral 
filler, mixed hot in various proportions to be as dense as pos- 
sible, together with suitable bitumens, such as asphalt- 
cements. Spread the mixture and consolidate it with heavy 
steam or gasoline rollers to a finished depth of at least 2 ins. 
at all points. It may be necessary in some cases to even up, 
not cut down, the old road surface by any of the established 
methods and materials. In some cases it is best to fill depres- 
sions and even up the old macadam or other old road surface 
before resurfacing, by using crushed stone or its equivalent 
and pouring hot bitumen on it (penetration method). The 
asphalt concrete or other bituminous compound thus used for 
resurfacing, when rolled hard, can be cooled with water and 
thus at once opened to traffic as the work progresses. Work 
can be done on alternate sides of the road and traffic kept 
moving. 

Fourth—Roads which have no firm base and which must be 
rebuilt, including grading, foundation and wearing surface 
layer. In such cases, where traffic can be safely blocked and 
sent by other roads for some time, it is slow but feasible to 
construct new roads with various materials needing time to 
use, such as Portland cement concrete foundations, brick, 
stone blocks, etc. In some cases where entire new roads 
must be built some time can be saved by constructing crushed 
stone or very coarse gravel foundations poured with suitable 
hot bituminous binders or cements. 


While the foregoing is suggestive, local conditions will 
often compel other methods and materials to be used. 
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The hundreds of miles of viable roads now necessary for 
military efficiency will also furnish our country with a great 
asset and help in the post-war period, when they will be 
needed to increase economic efficiency then necessary to help 
pay the cost of war and re-establish and maintain prosperity. 





Selecting Road Men in North Carolina 


By D. H. Winslow, State Maintenance Engineer, North Caro- 
lina Highway Commission, Raleigh, N. CO. 


All states, counties and towns must pay for a trained road 
man or else they must develop such a man, if they expect to 
secure results on the highways. In any event, the taxpayers 
foot the bill. Many states are unable or unwilling to pay for 
trained men and are obliged to develop their own men. The 
success of the work depends on the men selected for the work, 
and the method of selection is of vital importance in building 
up an efficient organization. Many of the states are under 
civil service, but most of them are not. The civil service is 
more or less cumbersome, and many competent men could not 
pass the test for physical or other reasons. 


The State of North Carolina has adopted a novel way of se- 
lecting its men that may prove of interest to others. A confi- 
dential file has been introduced which contains the following 
information relative to each applicant for a position: Name, 
age, position desired, salary expected, could report, employed 
at, P. O. address, ’phone, telegraph, application expires, and 
date of application. 


It saves hours of work going over hundreds of applications 
to find a suitable man who will take a position at the salary 
that can be paid. By classifying the men at once, according 
to salary, the available men are known. The essential facts 
are shown and no time is wasted on men whose cards indicate 
they do not fall within the range of the position. All applica- 
tions are destroyed on the date they expire. The list is there- 
fore always up to date. The available men are notified and 
permitted to file any new information they care to submit. It 
is then an easy matter to examine the candidates and pick out 
the desirable man. No time is wasted with any other men. A 
man may have on file a card for several positions, if he so de 
sires. A man may at any time recall his application and sub- 
mit one that is up to date. The state thus secures a man at 
his own figures and at a price it is willing to pay for such 
service. 


This list is of value to the state, the counties and the 
towns. It includes engineers, foremen, patrolmen and all 
classes, skilled and unskilled. No foolish or unnecessary 
questions are asked, and it is business from the start. Until 
there is an actual vacancy the man is not considered and none 
of his time wasted chasing up visionary prospects. No refer- 
ence to politics, religion or place of birth is made and the man 
is selected on his merits alone. Practically all the men are 
selected after a personal interview, after the nature of the po- 
sition and its requirements are fully known. The system has 
thus far given excellent results and the men feel they have 
been given a square deal. A man hired at his own figure for 


the special position he seeks is likely to be satisfied, and a sat- 


isfied workman usually shows results. A man may, if he 
elects, give a minimum and maximum salary. on his applica- 
tion, thus covering a greater range of prospects. The system 
saves on clerical services and is a great saving of time in the 
office. It also saves on space by having on hand, in compact 
form, all information necessary to locate candidates on short 
notice when vacancies occur. It does away with long files of 
references, etc., until they are actually in demand. The se 
lection of the right man is half the battle in solving the road 
problem, and anything that simplifies it should be given at- 
tention. 
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How a Deficit of $2,000 Was Changed to a Surplus of 
$27,000 in One Year at the Waltham 
Water Works 


By Bertram Brewer, City Engineer, Superintendent of Water 
Works and Sewers, Waltham, Mass. 


The Waltham, Mass., water department, which does a gross 
business of about $100,000 annually, finished the year 1915 
with a deficit of $2,428.53. At the end of 1916 this deficit 
was changed to a surplus of $27,243.54. How was it brought 
about? This is a live question, and the answer is an old- 
fashioned one—by strict honesty and by the introduction of 
business-like methods in the maintenance of the department. 

Brief Description of Plant 

Before explaining the changes that were introduced to 
effect this saving, a brief description of the plant is in order. 
It consists of two pumping stations, operated independently 
with horizontal, cross-compound, fly-wheel pumps of an actual 
average duty of 90 and 100 million ft. pounds, respectively. 
Each pump draws water from a large well constructed in an 
extensive area of water-bearing gravel, bordering a river 
which flows through the city. The average daily consumr- 
tion is about 2,260,000 gal. and it costs between $14 and $15 
per 1,000,000 gals. to deliver it into the reservoir. Of the two 
reservoirs, one, an open one of 10,000,000 gal. capacity, was 
partially abandoned about ten years ago, owing to organic 
growths resulting from the exposure of a ground water to 
the light, but is kept full as a standby supply in case of acci- 
dent or unusual consumption. The other is a 2,000,000 gal. 
concrete covered reservoir or tank, 100 ft. in diameter and 40 
ft. high on higher ground nearby. The mains in use are 60.55 
miles in extent and serve a population of about 31,000 per- 
sons. The pipe is cast iron, of good quality, and well laid. 
There are about 4,300 services. They were all laid by the 
city and are mostly of cement lined, wrought iron pipe, 
though there was a period of ten years or so when the de- 
partment fell from grace and put in galvanized iron. As 
Waltham water contains a considerable amount of free car- 
bonic acid, brass galvanized iron pipes are quickly 
corroded. 


and 


Meterage 

About 65 percent of the services are metered. The aver- 
age daily consumption per person is about 71 gals., as against 
90 when metering was seriously begun. An average of about 
10 percent of the services has been equipped with meters each 
year for the last three years, and this policy, no doubt, will 
be continued until all are metered. The meter force has an 
upstairs room in a brick building in a service yard on the 
railroad in the center of the city, used as headquarters for 
the different maintenance gangs. The work at the shop is in 
general charge of an assistant, who has particular charge of 
the stock and who acts as timekeeper to check up the time 
of the men, the stock used, and the diagrams showing meas- 
urements of and ties to all construction or repair work. The 
force at the shop includes, in addition to the meter division, 
the service division, and the construction and maintenance 
division. As the water and sewer departments are under one 
head, there is a fourth division, detailed to sewer work. 

The pumping station force is under the control of a chief 
engineer, who is directly responsible for the upkeep and 
operation of the stations, and lives in a house adjoining one 
of them. These stations are both in the outskirts of the city, 


14% to 1% miles away. 


Water Rates 


The charge for measured water is at the following rates 
per tenement: 

Supplied with one faucet, a minimum charge of $5 for 
2,500 cu. ft. or less; then 20 cts. per 100 cu. ft. up to 6,000; 
and 11 cts. per 100 for any amount in excess. 

Supplied with one faucet and one closet, a minimum 
charge of $8 for 4,000 cu. ft. or less; then 20 cts. per 100 
up to 6,000; and 11 cts. per 100 for any amount in excess. 

Supplied with any number of fixtures, a minimum charge 
of $10 for 5,000 cu. ft. or less; then 20 cts. per 100 up to 
6,000; and 11 cts. per 100 for any amount in excess. 

There is no charge for the smaller meters. For 1% in. 
and larger, there is an annual charge of 10 percent of the 
cost of installation. Fire service is free, and special fire 
connections are installed and maintained for sprinkler or 
private systems at the expense of the owner. The depart- 
ment pays no taxes of any sort and receives no money for 
fire protection, with the exception of an annual sum of $5 
per hydrant. It does, however, receive payment for water 
furnished the various municipal departments throughout the 
city. 

Services 


The services are laid to the street line at the expense of 
the department; the owner pays at the rate of 40 cts., 45 cts., 
50 cts. and 60 cts. per linear foot for 1-in., 114-in., 14%4-in. and 
2-in. services, respectively, inside his property, together with 
the actual cost of the shut-off inside his cellar wall. 

Passing now to the question with which this article 
opened, relative to the sudden change from a business run- 
ning behind financially to one that showed a big surplus, the 
writer will endeavor to indicate, in the brief space an article 
of this nature will permit, some of the principal changes that 
brought about this result in this particular case. Most of 
them are universal in their application. 


Faulty Service Records Corrected 

In the first place the records of the services were found 
to be very faulty. Many of the charges could not be ex- 
plained. It was evident that there were .omissions, yet 
there were no adequate plans to show where the error lay. 
Fortunately, the engineering department, which has for a 
long time had charge of the sewers, has kept complete plans 
and profiles of all the sewers by streets, with accurate loca- 
tion and plot of the house connections and the number of the 
connection allotted at the time of installation. The houses 
were also located and a beginning had been made toward 
placing the correct street’ number or numbers on each build- 
ing. The plans are on sheets of tracing cloth, uniform in 
size, and are filed away in filing cases which open anywhere 
for the placing of a sheet in its proper alphabetical order. 
Work was begun immediately on plotting the water mains 
and services also, the appropriate service numbers were added, 
as well as a note to show if the service was metered, and, 
most important of all, every building was given the appro- 
priate street number, something which will not change, no 
matter how many transfers of property occur. The books 
and bills have been gradually corrected as this work has 
proceeded, revenues have increased, and a large amount of 
time has been saved in clerical work thereby. 

Less water has been pumped, a reduction in rates has 
been made, operating expenses have been reduced, yet the 
income has been somewhat increased because the charges have 
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been more correctly levied. A cut of a typical sheet is pub- 
lished with this article. 


Department Thoroughly Organized 


In the second place the department has been thoroughly 
organized so that each man knows better what Is expected of 
him, necessary supplies are always at hand, and each divi- 
sion of the working force has every opportunity to become 
expert along its particular line. In a general way the or- 
ganization has been indicated. It consists of an engineering 
division, a clerical division, a meter reading division, a pump- 
ing division, with a shop force divided into the various groups 
previously described. The work is so systematized that care- 
ful and complete records and locations are kept, any job 
finds the man best fitted to do it automatically and quickly, 
and careful record is made of the time occupied, material 
used and results, and this is preserved in the files for bill- 
ing, cost accounting, and future reference. This is done on 
a series of printed “forms or slips of uniform size, properly 
headed and identified by the appropriate street and service 
numbers. These forms have been very carefully planned and 
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TYPICAL SHEET OF WATER AND SEWER CONNEC- 
TION RECORDS, WALTHAM, MASS. 


perfected with each new edition. It has been found that clear- 
ness, completeness and simplicity are great aids to efficiency. 
In every case the original notes made by the man in charge 
are preserved and filed. These records are a very important 
element in good organization. They have, among other things, 
proved a wonderful stimulus to the workmen. They learn 
to take considerable pride in keeping them, and interest in 
keeping the costs down and the grade of work high has been 
greatly augmented thereby. All this is only a way of apply- 
ing the old principles of business efficiency, but it resulted 
the first year in the saving of many thousands of dollars. 
The writer’s experience and observation lead him to believe 
that there is sore need of its application in many municipal 
departments. 
Supplies 

Then there is the question of supplies. It has been found 
very helpful to keep a brief record of all bills contracted under 
the appropriate dealer’s name, alphabetically and chronolog- 
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ically arranged, in a loose-leaf book. This helps in acquaint- 
ing the purchaser with the various dealers he trades with and 
the prices over a period of years. A study of this record often 
indicates how fast materials are used, the best time of year to 
buy, and the best opportunity for a good trade. In ail the 
larger expenditures, like those for meters, coal, pipe, etc., the 
practice of asking for bids on the city’s specifications has been 
adopted, with a great resulting saving. 
Stockroom Established. 


A stockroom was established early in the present regime. 
Three wooden cases were made by a local carpenter, each one 
containing 70 unit cubical divisions, 18x18x18-ins. Wooden 
boxes were purchased of a box maker to fit these units, the 
sizes of which vary from the large ones to take up the whole 
space to some as small as 18x414x2-ins. for small meter parts. 
The sides of each division in the cases were grooved before 
erection so that horizontal partitions can be placed as needed 
to accommodate as many different size boxes in each 18-in. 
cube as a suitable distribution of the stock requires. A large 
quantity of material was thus discovered which could be used 
or repaired. Delays in searching for material are eliminated, 
and the men in charge of the stock can readily inventory the 
same and make frequent and intelligent reports as to the need 
of new supplies. 


Water and Sewer Connections in Same Trench 


Among other things which might be mentioned as saving 
in cost of departmental expenses is the practice of placing 
water and sewer connections in one trench by one gang of men, 
trained in the technique of both operations, the introduction 
of the paper plug and force pump method of cleaning services, 
prompt enforcement of the ordinances governing the collection 
of bills of delinquent water takers, as well as the elimination 
of incompetent or unnecessary workmen. 


Changing Over from Flat to Meter Rate 


The period of transition from fixture rate to meter rate is, 
to say the least, a trying one for any water department. It 
takes a vast amount of patience and educational propaganda 
on the part of the department to accomplish the change without 
a great deal of friction. As most of the difficulties that arise 
are due to misunderstanding, an intelligent recourse to the 
printing press and a series of notices as to proposed installa- 
tions, precautionary measures to be taken by the owner, warn- 
ings concerning leaks and advice concerning their elimination, 
with information as to the exact time the new rates will go 
into effect, have ben found useful. 

The Waltham authorities have stood behind this organiza- 
tion and have given the departemnt every opportunity to make 
good. The writer appreciates this backing and realizes how 
much backing of this sort means for better municipal govern- 
ment in America. 


Municipal Jobs Must Be Made Attractive to Good Men 


And this leads to a final word in concluding this brief ac- 
count of the application of some well-known principles of effi- 
ciency and economy in one municipal department. Munici- 
palities must rid themselves of dishonest and incompetent offi- 
cials, but they must also make municipal jobs worth while for 
competent and honest men. Exceptional efficiency of manage- 
ment must receive consideration and encouragement. Unless 
there is sufficient intelligence in a community to grasp the 
significance and importance of superior work, there is no op- 
portunity for a superior man. Honest administration must 
face a powerful element in every community which by every 
means, fair or foul, endeavors to secure special privileges and 
exemptions for itself at the expense of the other fellow. 

The success of any scheme for the collective ownership, 
which looms large just now in the world, hinges on the human 
element. It would be well for every community to possess a 
local Good Government Association, constructive as well as 
destructive, as ready to back up good officials as to condemn 
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the bad. When the bulk of the people intelligently and con- 
scientiously reach this state of mind, and back it up with their 
votes, every dollar of the public money will be carefully ex- 
pended and rates will be reduced. 





Measures Adopted to Curtail Water Consumption in 
the City of St. Louis 
By Edward E. Wall, Water Commissioner, 312 City Hall, St. 
Louis, Mo. 


No phase of water works maintenance and operation is of 
more vital interest than the restriction of water consumption. 
Large cities, such as Chicago, Philadelphia, St. Louis, Balti- 
more and Buffalo, where the great majority of consumers are 
supplied with water at flat rates, necessarily have large per 
capita consumption. Year after year these increase as new 
buildings with modern sanitary appliances for the housing of 
the population are built and the old houses abandoned. How 
to keep the consumption within reasonable limits or to re- 
duce it to its proper quantity has been a problem to which 
the water works superintendent or engineer could always ap- 
ply his ingenuity in his leisure moments, if he had any, but 
it has more often forced itself upon his attention because of 
its menace to efficient service. 


Effective House-to-House Inspection in Boston 


House-to-house inspection, coupled with rigid enforcement 
of regulations in regard to defective plumbing, has been ex- 
haustively tried in many cities—notably in Boston some 35 
years ago, when Dexter Brackett organized and operated what 
was probably the most efficient inspection force for the pur- 
pose of reducing leaks and waste that has been essayed in 
this country. In one year he succeeded in reducing the aver- 
age daily per capita consumption from 91.5 gal. to 68. The 
thoroughness of the inspection gradually decreased during the 
years that followed, and the system was finally abandoned 
in 1895, partly on account of the expense, but principally be- 
cause the opening of the new Metropolitan Water Works sup- 
plied an abundance of water. Then the consumption increased 
to such an extent that the Massachusetts legislature passed 
an act compelling the city of Boston to meter all connections 
within a stated number of years. 

Examples of Water Waste 

In St. Louis the water commissioner protested against the 
waste of water about 40 years ago, saying, “At the lowest 
estimate, I believe that 50 per cent. of the water pumped into 
the city is allowed to run back into the river without having 
been put to use.” 

Some years ago John Ericson, chief engineer of the Chi- 
cago water works, estimated that probably 70 per cent. of the 
water pumped into the mains was wasted. At that time the 
daily per capita consumption was about 200 gals. 

Pitometer Surveys and District Inspection 

Pitometer surveys in various cities have uncovered great 
losses from underground leakage. District inspection by the 
Deacon system in several English cities brought about large 
reductions in consumption at surprisingly low expenditures. 

Both of these methods have been tried in St. Louis, but 
the systematic house-to-house inspections for leaks and waste, 
carried on daily, year in and year out, have contributed more 
than anything else to keep the average daily per capita con- 
sumption below that of most of our larger cities. 

Pitometer surveys of nine districts in different parts of 
the city showed no underground losses of consequence, even 
in localities where mains had been in service 50 years or 
more. District inspection, after the manner of the Deacon 
system, did not produce results encouraging enough to follow 
it up continuously or apply it to large areas of the city. 

Work of the Inspection Branch 
In the organization of the Water Division of St. Louis is 
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the Inspection Branch of the Distribution Section. This 
branch consists of a force of 37 men, including the superin- 
tendent, 30 of whom are inspectors, who are assigned to 12 
districts into which the city is divided. These inspectors are 
continuously on their respective districts, examining all prem- 
ises for evidences of leaks or waste. Over 200,000 inspec- 
tions are made per year, and more than 13,000 leaks reported, 
of which about 90 per cent. are repaired by owners upon be- 
ing notified. About 1,500 premises are annually shut off on 
account of failure to make prompt repairs. 

The permanent effect of such inspection lies in the thor- 
ough and continuous work done. It is evident that any ces- 
sation in vigilance would in a short time result in an accu- 
mulation of leaks and increased carelessness as to waste by 
all classes of consumers. 


Hot and Cold Weather Water Consumption 


The average daily per capita consumption of 133 gals. for 
the year 1917 for St. Louis is unquestionably much higher 
than it should be, and in a way is misleading, because the 
average must take into account the abnormal waste during 
cold weather when faucets are allowed to run to prevent 
house pipes from freezing, and in the summer when excessive 
lawn sprinkling is practiced during hot, dry weather, both 
of which conditions often tax the full capacity of the works. 
For example: The maximum daily consumption last summer 
in St. Louis reached. 134,600,000 gals. and this winter 154,400,- 
000 gals., while the normal daily consumption during moderate 
weather was about 92,000,000 gals., or 120 gals. per capita. 

Efforts to Lower Winter Maximum 

Efforts to stop the waste of water during periods of cold 
weather by night inspections and by shutting off the water at 
the curb-box, without notice, at all places where water was 
found running after midnight, were more productive of trou- 
ble than of saving water. Practically all offenders indignant- 
ly denied wasting water, and many were not only willing to 
make affidavits to that effect, but also offered character wit- 
nesses to testify to their veracity. Besides, by the time a night 
inspection force was properly organized and broken in to the 
work, the cold spell would come to an end, and the practice cf 
letting the water run was stopped. Thus, before the expected 
good results could be obtained, the necessity for night inspec- 
tion ceased to exist, and when the next spell of severe weather 
came along, the people, who notoriously have short memories, 
resumed their old habits of opening their faucets to protect 
their plumbing. 

Efforts to Lower Summer Mazrimum 


The same results in effect attended all efforts to punish 
offenders who wantonly wasted water through hose connec- 
tions in summer. The same violent denials and protests 
brought an avalanche of trouble to department headquarters, 
and the right to use an unlimited quantity of water for the 
purposes of health, cleanliness, and for beautifying the city in 
keeping up the lawns and green spots, was vehemently up- 
held by some of the local newspapers. The water division 
was coolly advised to buy more pumps and enlarge their 
mains, as though that were a mere matter of minor detail 
that: could be arranged for at an hour’s notice. 


Meterage Only Way to Lower Consumption 


Such experiences as these are common to all water works 
engineers and managers—and lead to the conclusion that no 
logic can convince the unthinking public that it is more eco- 
nomical voluntarily to restrict themselves to a temperate use 
of water, even though their current bills are not reduced, 
than to indulge in reckless waste, which must later be directly 
or indirectly expensive to them. The only way to bring home 
to them in a way which they can feel and understand the fact 
that it costs money to supply water, is to sell them water by 
measurement, so that he who wastes, pays. 
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St. Louis’ Attitude on Meters 


When the writer, in 1911, proposed the general metering 
of the city, by installing 17,500 meters each year for five 
years, the department to furnish and install them without 
cost to the individual, it raised such a storm of protest from 
all quarters that one would imagine that it was contemplated 
to deprive them of one of the sacred rights assured by the 
Constitution of the United States. 


It was in vain that figures were submitted, showing that 
the saving in expenditures for increasing the capacity of the 
works would many times pay for the cost of meters, and that 
the capacity of the present works would be enabled to supply 
the city at least ten years longer. No one questioned the ac- 
curacy of these statements, but the majority of the people and 
all the newspapers continued their vociferous objections. to 
meters, facts or no facts. Since that date the opposition has 
moderated to some extent, but it is still evident that the time 
has not arrived for an adoption of the policy of universal 
metering. 

During the seven years from 1911 to 1918, there has been 
expended over $4,500,000 in carrying out a general plan to 
bring the existing system to the utmost capacity possible. To 
complete the entire system as originally contemplated, a fur- 
ther expenditure of over $2,000,000 will be required. It is es- 
timated that the city can be supplied from these works until 
1926, at the present rate of increasing consumption, and under 
the present policy of the practically unrestricted use of water 
by flat rate consumers. 


What Meterage Would Mean to St. Louis 
Should the city agree to the general policy of universal 
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metering, and provide for the installation of not less than 
25,000 meters annually, at the same time enforcing reasonable 
restrictions for flat rate consumers during the period of chang- 
ing over, it is certain that the present water works would 
furnish an ample supply at least until 1936. 

It seems practically impossible to convince the public and 
municipal officers (who generally take their cue from public 
sentiment) of the wisdom of looking well ahead, especially as 
to the quality and quantity of water supply. 

Most cities have at one timé or another gone through the 
experience of having been rudely aroused from their indiffer- 
ence and inattention to the gradually increasing inadequacy 
of the water supply by its sudden scarcity or total failure. In 
such cases they are amazed to realize how long they have 
been trusting to good fortune without meeting disaster. 

Then often follows unwise expenditures on hurried plans 
for relief from a situation that could never have arisen under 
proper management. 

The capable and conscientious engineer or superintendent 
of a water works always endeavors to plan and provide for 
the future consumption of his community in ample time to 
prevent any serious shortage of water. Among the records 
of most of the larger water works will probably be found re- 
ports, more or less elaborate, covering local conditions, esti- 
mating future demands and. proposing extensions and im- 
provements sufficient to provide a generous water supply for 
years to come. These reports, no matter how pertinent to 
the case, or how thoroughly the conditions have been studied 
and reviewed, scarcely excite more than a passing comment 
from the press, and are then filed with the rest of the accu- 
mulated documents recording futile human endeavor. 
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Features of Overhead Irrigation Systems in Small 
Gardens Within Reach of City Water Works Plants 


By W. H. Coles, President of the Skinner Irrigation Company, 
Troy, Ohio 


The importance of overhead irrigation has been recognized 
for a number of years, However, it has been only within 
the last few years that its relation to small gardens within 
the reach of municipal water works plants has come to be 
appreciated. This is now commanding the attention of power 
companies and of companies who are selling water. Its de- 
velopment within the next five years promises to be one of 
the most productive sources of income, both to the service 
companies and to their engineers. The story of the develop- 
ment of overhead irrigation provides a background which em- 
phasizes its possibilities as linked with the future of water 
service companies. 


Origin of Overhead Methods 

Some ten years ago the overhead methods of watering first 
came into prominence. Systems were simultaneously devel- 
oped by a large florist in Chicago, by Mr. Skinner in Ohio and 
also by a grower in Florida. A recent U. S. Department of 
Agriculture bulletin, No. 495, issued on spray irrigation, says 
that the development of this stationary overhead spray sys- 
tem marked the beginning of rapid progress in spray irriga- 
tion for commercial crops. 

It was soon found that these systems were conflicting and 
that each possessed merit and they were untted some six or 
seven years ago into what is known as the Skinner System of 
irrigation. 


Elements of an Installation 

If the reader were to notice, he would find in practically 
every vegetable growing center in the United States numer- 
ous fields equipped with long pipes, fifty feet apart, parallel 
to each other and parallel to the ground. These pipes are fit- 
ted with nozzles inserted every 3 feet, the nozzles being placed 
in a row. A series of parallel streams from each pipe is the 
result. These streams cover a strip from 6 to 10 ft. in width 
and the full length of the pipe. A space 50 ft, in width is 
watered by turning the line occasionally on its axis. The 
sprays are of such a size and the nozzles of such a construc- 
tion as to conform to the principles of watering which secure 
the most successful results. The system is exceedingly simple. 
It is practically fool-proof and has been accepted as indispens- 
able in almost every vegetable growing center throughout this 
country and in many other parts of the world. 

Results Obtained 

Remarkable results have been obtained from the use of 
this overhead irrigation. In the official organ of the Chamber 
of Commerce of the State of New Jersey, Volume 4, No. 8, 
there was an article by C, F. Seabrook, who has 190 acres of 
this system and operates one of the most modern vegetable 
growing farms in this country. He gives the following results 
from the use of the Skinner System: 

Six hundred and forty bushels of potatoes were grown 
under the Skinner System of Irrigation, whereas our aver- 
age without irrigation was about 175 bushels per acre. 

Beets for the cannery with tops yield about 32 tons per 
acre under irrigation. Without irrigation, we produced one- 
tenth of this amount. Celery under irrigation yields 600 
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crates to the acre, as compared with 200 crates to the un- 
irrigated acre. Irrigation has increased the onion yield to 
an average of 1,200 bushels to the acre, as compared with 
300 bushels to the unirrigated acre. Lettuce is doubled by 
irrigation. The average strawberry yield through the 
United States is 2,000 quarts to the acre. The average 
yield under our irrigation system is from 8,500 to 10,000 
quarts to the acre. Considering both the quality and quan- 
tity, the yield from an unirrigated acre as compared with 
the yield of an irrigated acre, the ratio represented is about 
one to five. 
Automatic Operation 
From these hand-operated systems more highly perfected 
equipment was developed. Devices are installed whereby the 
lines are oscillated automatically by water power and in 
unison, this being done in blocks of one acre, two acres or 
ten acres operated as a unit. From the simple hand-operated 
lines to the more complete and highly perfected automatic 
irrigation systems, this method of watering is adapted to 
every condition and to every need. The most highly perfected 
equipment provides for the first time a means whereby a gar- 
den or a field may be watered automatically, uniformly and 
correctly. 


Profitable Relation Between Publica Water Supply Works and 
Overhead Irrigation for Gardens 

A great many power companies have interested themselves 
in the spread of this overhead irrigation. They work with 
growers, supplying power for pumping and in many localities 
the relation is not only very intimate but profitable for both 
the company and the grower. Some companies equip land 
and sell it out on terms, supplying the irrigation system and 
selling power or water as the case may be. 


The results which were so clearly evident from this 
method of watering soon began to appeal to the small garden 
owner, who desired in a minor way the benefits which the 
commercial growers were so clearly demonstrating. The 
manufacturers of the Skinner System recognized this demand, 
developed and put on the market sectional sprinkling lines, 
which are sold by the foot, They are so designed as to go 
together automatically, and a careless grower cannot put 
them together in any but the correct manner. The war gar- 
den enthusiasm of last year emphasized the fact that grow- 
ing is an art and that gardens which were not properly han- 
dled were unproductive. The owners began to appreciate the 
burden of standing with a hose and supplying their gardens 
with moisture. 
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As a result, the interest in irrigation systems for these 
small gardens has very considerably increased. The water 
works companies are recognizing this interest and are equip- 
ping themselves to handle the demand. The engineers and 
experts with these companies are informing themeslves of the 
requirements of this new line of work, and in many cases they 
have not only been of service to the companies with which 
they are associated, but they also have been called in consul- 
tation in the erection of irrigation sytsems by commercial 
growers on a larger scale, even though they be out of the 
tation in the erection of irrigation systems by commercial 

The writer of this article would very emphatically deny 
the charge that he is an old man, but he can remember in 
the little town in which he lives the time when the use of a 
public water supply was somewhat of a rarity. It was the 
occasional man who had the water works piped into his 
house. It is now a rarity to find a residence which is not 
connected to the water works system. In the early days little 
attempt was made to keep the lawn green. The watering of 
the street and the watering of a few flower beds was the full 
use to which the water was put. Now a burned-up lawn in 
any summer is considered a sign of shiftlessness or indiffer- 
ence. The same has been true of the use of water in bath 
rooms, as all engineers know. 


Use of Public Water Supply for Irrigation Purposes in Its 
Infancy 

Comparatively few engineers, however, recognize that the 
new use of water is in its infancy. In Los Angeles, Cal., 
there are more than one hundred acres of the parks watered 
by this stationary system of irrigation, and every modern 
residence has some means of keeping its lawn green. The 
average reader of this article will be surprised to find how 
many similar installations exist in the eastern half of the 
United States, many of them running into tnousands of dol- 
lars in cost. The back yard gardens of even humble owners 
are being equipped more and more with a permanent station- 
ary system of watering, which eliminates the drudgery and 
produces full and luxurious crops. 

This use of water is pressing itself on tne water service 
companies. Not only will they find in it a profitable source 
of revenue, but they will soon discover that they are sub- 
ject to just criticism if they do not prepare themselves to 
meet and to serve this demand. Within the next few years 
the remarkable development of this overhead watering in the 
commercial industry will be repeated in those lines of grow- 
ing which are within the reach and which furnish an unan- 
ticipated use of water which is not as yet fully recognized. 
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Some Characteristic Design Features of the Northeast 
Sewage Treatment Works at Philadelphia 


By W. L. Stevenson, Assistant Engineer in Charge, Sewage 
Disposal Division, Bureau of Surveys, Philadelphia, Pa. 


Work is now in progress toward the construction of 32 
Imhoff tanks and their appurtenant sludge drying beds for the 
treatment of sewage to be collected by the intercepting sewers 
of the Frankford Creek drainage area in the city of Phila- 
delphia. 

This work constitutes the first step toward carrying out 
the comprehensive plan for the collection, treatment and dis- 
posal of the sewage of Philadelphia, as recommended in the 
Report of the Bureau of Surveys issued in 1915. 


The present tank installation is designed to care for the 
sewage of 300,000 people, amounting to 60,000,000 gals. a day 
average flow at 3 hours’ retention. It will form an integral 
part of the complete Northeast Works as designed for esti- 
mated conditions in the year 1950. 


The Settling Tanks 


The tanks are arranged in 4 batteries of 8 tanks each, be- 
side which are sludge drying beds of the same overall length, 
divided into 20 units for the sake of elasticity in operation. 
The tanks are of rectangular, horizontal flow type, construct- 
ed of reinforced concrete, each 40 ft. wide, 80 ft. long and 27 
ft. from the surface of the water to the bottom of the sludge 
hoppers, of which there are six in each tank. 
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From a main influent conduit, laterals will convey the 
crude sewage to cross-over channels at the middle of each 
four tanks of a battery in order to provide for reversal of 
flow. The tanks are entirely symmetrical, so that either end 
may become the inlet. From the cross-over channels the 
sewage will be conveyed to the tanks by open channels, which 
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Scumboards are provided 18 ins. and 15 ft. 6 ins. from each 
end of the tanks. 

The sedimentation compartment is separated from the 
sludge digestion compartment by reinforced concrete par- 
titions with slopes of 1.2 on 1, making slots 8 ins. wide with 
83% ins. overlap from projections on the side and end walls. 
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FIG. 2. 
LONGITUDINAL SECTION. 








FIG.3. 
CROSS-SECTION. CFFriedgen 1s 
SOME DESIGN DETAILS OF THE NORTHEAST SEWAGE TREATMENT WORKS IN PHILADELPHIA, PA. 


decrease in width from 24 ins. to 15 ins., so as to maintain 
proper velocities as the quantity of sewage flowing in them 
decreases. 


Tank Details 


The ends of the tanks are provided with two adjustable 
metal weirs, each 10 ft. long, and also with two ports, each 
24 ins. wide, equipped with metal sliding gates to regulate 
their opening. At the inlet end the ports will be open from 
the bottom of the channel, but at the outlet end they will be 
closed. Sewage will therefore be admittd to the tanks over 
the weirs to carry surface materials and under the ports to 
admit to the tank the heavier solids carried along the inlet 
channel near or on the bottom. By these means, it is expected 
to prevent any deposits in the inlet channels from carrying 
crude sewage. 


In each tank above the sloping partitions there are two 
gas vents, each 51 ft. long and 24 ins. wide, 


Lifting Sludge with Compressed Air 

The general elevation of the site of these works is at eleva- 
tion +10 and the water surface in the tanks is to be +4. In 
order to avoid the impression of the finished works being de- 
pressed, it was decided to carry the side walls and gas vents 
to elevation +10. This decision, combined with the fact that 
a gravity flow of sludge from the tanks would have placed the 
sludge beds at such a low elevation that ground water would 
have prevented free draining, made it desirable that the 
sludge beds be placed at an elevation of about +4, which re- 
quires that the sludge must be mechanically raised from the 
hoppers. 
To carry out this policy a vertical sludge pipe is provided 
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for each hopper. Its upper end is a cross provided with 
valves at the sides and a cap at the top. 

Compressed air will be introduced into the sludge pipe 
to raise the sludge by the principle of the air-lift pump. Water 
pipes will supply rinsing water in the bottoms of the hoppers 
and also at the top of the sludge pipe so as to fill it completely 
with clean water after sludge has been drawn. 

Sludge Gutters 


The valved sides of the crosses of the sludge pipes will 
discharge into gutters 12 ins. wide and 18 ins. deep at the 
shallowest point formed in the side of the gas vent. One 
gutter will be graded to carry the air-lifted sludge to the 
sludge drying beds. The other gutter will extend only the 
length of the gas vent and be graded in the contrary direction. 

In addition to carrying sludge to the drying beds, these 
gutters can be used to transfer sludge from one hopper to an- 
other and so avoid the stagnation which is antagonistic to 
good digestion. 

Furthermore, by the use of stop planks placed on one side 
of the gas vent, it will be possible in case that foaming oc- 
curs to convey such floating sludge to the drying beds instead 
of allowing it to flow over the settling sewage, as has occurred 
elsewhere. 

Cross walks with guard rails are provided over the tanks 
connected with the end and side walls and gas vents, so that 
the operators can reach every part of the tanks in safety and 
comfort. 

Sludge Drying Beds 

Each sludge drying bed is 18 ft. wide and 85 ft. long. They 
are separated by precast concrete slabs set in posts drained 
by two lines of 3-in. tile leading to a 12-in. main underdrain, 
which in turn discharges into the main effluent conduit of 
the works. 

A 24-in. gauge industrial track is laid down the center of 
each bed leading to a main track between the batteries of 
beds. A motor-driven engine will haul the small cars to 
convey the air-dried sludge to a place of disposal. 

The surface of the drying beds is a 2-in. layer of mortar 
sand resting upon layers of graded gravel increasing in size 
from 1-16 in. to 1% in. 

Seeding and Planting 


Upon completion of the works, it is intended to plant trees, 
beds of shrubs and flowering plants in such a way as to 
make the site attractive, as has been successfully carried out 
at the Pennypack Creek Sewage Treatment Works, which 
the city has operated since 1912, and which policy has not 
only caused the operators to take pride in the plant, but has 
shown the many citizens and other visitors that a sewage 
treatment plant can be kept clean and be neat and attractive. 


Personnel 


These works were designed under the direction of Mr. 
George E. Datesman, Director, Department of Public Works, 
by the Bureau of Surveys, of which Mr. Chester E. Albright 
is Chief Engineer, and are being constructed under a unit 
price contract with a limit of $1,025,000 by the Philadelphia 
Subway Construction Company. 


Results of the Chlorination of Public Water Supplies 
in Michigan 
By Edward D. Rich, State Sanitary Engineer and Earl L. 
Waterman. 


The operation of water chlorination plants in Michigan 
has been under general control of the State Board of Health 
since January 1, 1916. There are 23 municipalities and private 
companies in the state which use chlorination as the only 
treatment for public water supplies. A brief summary of the 


data furnished by the reports during the year ending June 
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30, 1917, is given below. This information is of particular 
value in pointing out conditions under which chlorination is 
successful, as well as those where its limitations have shown 
that it is not adaptable. It is from Engineering Bulletin No. 
10 of the Michigan State Board of Health. 


Alpena 

The water was treated with hypochlorite from February, 
1913, to October, 1915, and with liquid chlorine since. Water 
is obtained from Thunder Bay (Lake Huron) and is subject 
to frequent pollution. Monthly reports during 1916 show 
that.the average pumpage is 2,061,000 gal. per day. Liquid 
chlorine is applied in amounts varying from 2 to 6 lbs. per mil- 
lion gallons. Organic matter in the raw water as indicated 
by the oxygen consumed tests is often very high. Laboratory 
control and careful supervision of the chlorinating plant have 
not sufficed to produce a safe palatable water at all times. Our 
information indicates that other treatment of the water is 
necessary. 

Ann Arbor 

The city has two sources of supply, deep wells and Huron 
River. River water was treated with hypochlorite from 1912 
to June 15, 1915, when a change to liquid chlorine was made. 
The average pumpage at this plant is 2,800,000 gals. per day. 
Eight to 10 Ibs. of liquid chlorine are used per million gallons 
of water. Laboratory tests show the presence of organic 
matter in considerable amounts, unusually high bacterial 
counts at 37° in both the raw and treated waters, and the 
chlorination treatment is not entirely satisfactory and points 
out the necessity of adopting some other method of water 
purification. 

Battle Creek 

Most of the supply comes from deep flowing wells with 
an auxiliary supply from Goguac Lake. Water from the lake 
is treated with liquid chlorine at a rate of one pound per 
million gallons. Hypochlorite of lime was used during the 
period of March, 1912, to April, 1914, when the change to liq- 
uid chlorine was made. Results of laboratory examinations 
of untreated and treated water seem to indicate that the 
chlorination is successful. 

Bay City 

There are two entirely separate water supply systems, East 
Side and West Side. The East Side supply is taken from two 
sources, Saginaw Bay and Saginaw River. The daily pumpage 
at this station averages 4,500,000 gals. Hypochlorite of lime 
was used for several years prior to the installation of a liquid 
chlorine treatment plant in April, 1916. Liquid chlorine is ap- 
plied at the rates of 3 to 4 Ibs. per million gallons. Results of 
daily laboratory tests show that the East Side water is ser- 
iously polluted; liquid chlorine treatment is not success- 
ful. 

The West Side supply is drawn from Saginaw Bay. The 
daily pumpage from this source averages 2,300,000 gals. This 
water is subject to contamination to a degree which varies 
with wind conditions on Saginaw Bay. Liquid chlorine treat- 
ment was begun in April, 1916, the rate of application being 
1 to 3 lbs per million gallons. Laboratory examinations in- 
dicate that this treatment cannot meet the changing conditions 
of the raw water in such a way as to render the water always 
safe and fit for domestic purposes. Preliminary plans for a 
filtration plant at Bay City have been prepared. 

Detroit 

The municipal supply is taken from the upper part of the 
Detroit River. It was treated with hypochlorite from April, 
1913, to March, 1916, and with liquid chlorine since January, 
1916. The daily pumpage averages 130,000,000 gals. The wa- 
ter is treated with 1.5 to 3 lbs. of liquid chlorine per million 
gallons. Laboratory examinations show that chlorination pro- 
duces good results. This plant has excellent supervision which 
undoubtedly contributes largely to its successful operation. 
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East Grand Rapids 

The municipal water supply is taken from Reed’s Lake, the 
average daily amount pumped during the last ten months of 
1916 was 63,400 gals. Liquid chlorine has been used since June, 
1915—the average amount used during 1916 was 4.96 lbs. per 
million gallons. Weekly tests on both the raw and treated wa- 
ter show a rather high organic content, low bacterial counts 
per cubic centimeter, and only rare instances of the presence 
of B. Coli. Chlorination of the public water supply in East 
Grand Rapids results in furnishing to the consumers a safe, 
potable water. 

Gladstone 

The municipal water supply is taken from Little Bay de 
Noe (Lake Michigan). Hypochlorite treatment has been used 
since December, 1913. The average daily pumpage during 1916 
was 342,000 gals. Hypochlorite of lime was used in amounts 
varying from 12 to 25 lbs. per million gallons. The solution is 
pumped into the raw water through small proportional pumps 
attached to the main pumping units. This insures a constant 
rate of dose, but does not allow much flexibility in the amount 
of the solution to be applied. It is interesting to note that 
owing to the difficulty in securing bleach, no treatment was 
applied between January 25, and April 28, 1916. Tests made at 
the State Laboratory at Houghton, indicate that closer super- 
vision and control is necessary to insure the successful opera- 
tion of this chlorination plant. 

Highland Park 

The supply from Lake St. Clair has been treated with liquid 
chlorine since June, 1915. The average daily quantity of water 
pumped during 1916 was 7,000,000 gals. Liquid chlorine was 
applied at a rate of 1 to 3 lbs. per million gallons. Tests show 
that this source of water supply is subject to contamination 
particularly during the summer months, and that at this period 
the chlorination did not produce a uniformly satisfactory 
drinking water. Plans for a filtration plant are being made. 

Ludington \ 

The municipal water supply is taken from Lake Michigan, 
and is treated with hypochlorite of lime. This treatment was 
begun in March, 1912. The 1916 monthly reports show that 
the average pumipage was 1,250,000 gals. and that the hypo- 
chlorite was applied at an average rate of 6 lbs. per million gal- 
lons. Laboratory tests were made irregularly until December 
Ist. when daily analyses of the raw and treated water were 
started. The results of the analyses made during December 
show that the chlorination of the water resulted in a 98 per 
cent reduction in the number of organisms growing at 37°C. 
B. Coli was not present in either the raw or treated waters. 


Marine City 
Water for the municipal supply is taken from the St. Clair 
River, the average pumpage being about 1,250,000 gals. Hypo- 
chlorite treatment was begun in December, 1913. During 1916, 
the rate of application of the bleach was about 6 lbs. per mil- 
lion gallons. No laboratory tests are available on which to 
base an opinion as to the efficiency of the treatment. 
Menominee 
The supply is taken from Green Bay. Hypochlorite treat- 
ment was used from March, 1910, to October, 1916, and liquid 
chlorine since. The average daily pumpage is‘ approximately 
one million gallons. Laboratory reports show that this source 
of supply is subject to contamination. A filtration plant has 
just been completed. Liquid chlorine will be used as a supple- 
mentary treatment by the new plant. 
Monroe 
This plant is owned by the Monroe Water Co., and the sup- 
ply comes from Lake Erie. The average daily pumpage is 1,- 
200,000 gals. Liquid chlorine treatment is used at rates vary- 
ing from 3 to 8 lbs. per million gallons. The reports for 1916 
show that this water does not readily yield to chlorine treat- 
ment. There were 66 bacteriological examinations of the 
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treated water during 1916; 31 testa or 47 per cent show B. 
Coli present in 10 ¢. c. quantities of water; 24 tests or 36 
per cent show B. Coli in 1 c. c. quantities of the treated water. 
We are informed that there are many complaints about the 
tastes and odors in the treated water. The 1916 reports show 
that chlorination is not a success and point to the necessity 
of adopting other methods of water purification for this 
plant. 
Negaunee 

The municipal water supply is taken from Teal Lake and 
has been treated with hypochlorite since January, 1914. For 
1916, the average daily pumpage was 1,300,000 gals. and the 
hypochlorite treatment was at a rate of 1 to 4 lbs. per million 
gallons. Laboratory tests are made regularly and indicate 
that chlorination of Teal Lake water is an effective method 
of treatment. 

Port Huron 

The municipal supply is pumped from St. Clair River and 
treated with hypochlorite of lime at an average rate of 7% Ibs. 
per million gallons. The average pumpage during 1916 was 
9,500,000 gals. per day. The hypochlorite solution is fed 
through proportional pumps. A municipal laboratory has been 
installed but was not ready until Dec. 1, 1916. Tests made 
during December show that the water was low in organic 
matter and that the chlorination treatment was successful from 
a bacteriological standpoint. Liquid chlorine is to be substi- 
tuted for the hypochlorite method. 


South Haven 

The municipal supply is taken from Lake Michigan. The 
Black River empties into the lake just north of the water 
works plant and under certain conditions the river water un- 
doubtedly carries pollution out to the water intake. The con- 
tinued prevalence of typhoid fever in South Haven led to the 
adoption of chlorination treatment for the water supply in 
April, 1912. A remarkable reduction in the number of cases 
of typhoid fever has resulted. ; 

Excellent laboratory control and careful supervision of the 
chlorination plant have given very good results. There are a 
few times during the year when contamination reaches the 
water intake—on these occasions the production of a satisfac- 
tory effluent by chlorination is very difficult. 


St. Clair. . 
The municipal supply is taken from St. Clair River. Hypo- 
chlorite of lime treatment has been used since May, 1913. The 
average daily pumpage during 1916 was 738,800 gals. and the 
application of hypochlorite was at rates of 5 to 8 lbs. per mil- 
lion gallons. There were no regular laboratory tests during 
1916 and we have no data on which to base an opinion as to 
the efficiency of the chlorination treatment at St. Clair. 


Wyandotte 

The municipal water supply pumped from the Detroit 
River below the city and treated with hypochlorite of lime. 
The average daily pumpage during 1916 was 1,866,500 gals. 
Hypochlorite is applied at rates varying from 15 to 20 lbs. per 
million gallons. Daily laboratory examinations of both the 
raw and treated water have been made since July 10, 1916. The 
results of these tests are most conclusive in pointing out the 
fact that the Wyandotte water supply cannot be rendered 
safe and palatable by the process of chlorination. We are in- 
formed that very frequently the odor and taste in the treated 
water are so strong that the water is wholly unfit for any 
domestic use, furthermore, the water is unsafe from a bacterial 
standpoint, approximately 99 per cent of the time. 

St. Joseph 

The municipal water supply is pumped from Lake Michigan. 
Hypochlorite treatment, begun in July, 1912, was changed 
to liquid chlorine in April, 1916. The average daily pumpage 
for 1916 was 778,300 gals. Since the installation of a liquid 
chlorine machine, liquid chlorine has been used at an average 
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rate of 1.5 lbs. per million gallons. A municipal laboratory 
was installed in April, 1916, and since that time complete re- 
ports of daily tests of the water have been submitted for the 
St. Joseph city water. 
Traverse City 
The municipal supply is pumped from Grand Traverse Bay 
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(Lake Michigan). Hypochlorite treatment was begun in 
July, 1912, and continued irregularly until May, 1916, when 
a liquid chlorine machine was installed. A municipal labora- 
tory is provided and daily tests were made during the last 
half of the year. The results show that the chlorination 
treatment is satisfactory. 
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Facilitating Motor Freight Haulage 
The Editor of MUNICIPAL ENGINEERING: 


Sir—“From Detroit to Berlin,’ an unusually suggestive 
sign it was, stretched across one of the army trucks which 
recently made the trip from the factory in Detroit to the point 
of embarkation. 

The army recognizes the dire necessity of easily passable, 
permanent roads, which are becoming as important a medium 
of transportation as the railroad—the motor truck as the loco- 
motive. France has come to recognize the difference between 
temporary roads and the type of road necessary to withstand 
the constant. pounding jar of heavily laden ammunition trucks 
and trailers. 

Reports received from official British and French sources 
declare that the wear and tear on roads to the front is ten 
times as great as the traffic on Fifth avenue, New York. 





THE HELTZEL LIGHTNING LOADER SKIP AS OPER- 
ATED IN CONJUNCTION WITH MOTOR TRUCKS. 


Impediments of all kinds have combined to curtail the im- 
provement of highways throughout the United States. It is 
impossible to recognize how any one can advocate the cessa- 
tion of road construction in this country at this time. Roads— 
more roads and better roads—are a war necessity. 

Since the United States entered the war, however, motor 
truck transportation on highways has remarkably developed, 
due to the following reasons: The marked increase in ton- 
nage and bulk of freight shipments; the lack of railroad equip- 
ment efficiently to handle freight; the inadequacy of railroad 
terminal facilities, together with the United States government 
priority orders. 

Considering war conditions, the haulage of freight by motor 
trucks over highways has become commendatory in order to 
relieve the congestion of terminals. To relieve the railroads 
many classes of freight could be transferred to motor trucks 


more efficiently, helping to relieve congestion and the shortage 
of cars. 

It is evident that it will be necessary for state highway de- 
partments, counties, municipalities and contractors to use mo- 
tor trucks under all practical conditions for the transportation 
of highway materials and machinery, and that highways of 
inter and intrastate transportation must be improved, if com- 
mercial and agricultural activities necessary to the conduct of 
the war be maintained. 

A program of some kind should be outlined for the improve- 
ment of such arteries of transportation as are found to be most 
essential, so that construction may be started at once and car- 
ried on expeditiously at a minimum cost. 

The efficiency of the motor truck itself should not be lost 
sight of. Cost data and comparative records are available, 
and progressive hauling concerns anticipating entrance into 








HELTZEL LIGHTNING LOADER SKIP AS OPER- 
ATED WITH INDUTRIAL RAILWAY. 


THE 


this new field of operation should thoroughly acquaint them- 
selves with every facility and labor-saving device in order to 
maintain operation at the maximum. 


Car unloaders such as the Heltzel are widely used by hun- 
dreds of the largest road, pavement and highway builders of 
this country. These loaders have, in many cases, increased the 
hauling efficiency to the extent of 20 per cent. They are 
quickly installed on an open gondola car and keep the trucks 
constantly on the move by minimizing the delay of loading to 
a mere fraction of time. At the same time, the men in the car 
are kept continually shoveling; thus the efficient co-ordination 
of the working and operating force with the hauling force 
tends to make a smooth and efficient organization. 

Questionnaires forwarded to many users of these loaders 
were returned, showing unprecedented results in increasing 
the daily tonnage handled and decreasing operating expense. 
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Every means at the contractor’s command should be brought 
. into play effectively to maintain the high standard of economic 
operation as necessitated by the present emergency. 

M. C. Boyp, Manager of Sales, 


Warren, O. The Heltzel Steel Form and Iron Co. 





Route Your Freight Via Motor Truck 
Editor MUNICIPAL ENGINEERING: 

Sir—The only route at the present time that is free from 
embargoes, traffic congestion and delays is the motor truck 
route. The highways which we have been building in this 
country for the past few years are now proving one of the 
very best investments that we could have made. 

These modern permanent highways now open up the only 
logical solution to the transportation tie-up. The motor truck 
of today is capable of transporting freight on short hauls, in 
vast quantities, at a reasonable rate and with much better dis- 
patch than the railroads. 

Motor truck freighting has the added advantage of elimi- 
nating at least two extra handlings of freight, which are al- 
ways costly and the reason for undue delays. 

The United States Motor Truck Company has consistently 
urged its various distributors and district sales managers to 
bring this to the attention of firms with transportation diffi- 
culties, and has been very successful in interesting large man- 
ufacturers to install a transportation system not only for their 
own protection, but for the relief of the railroads. 

U. S. motor trucks are in operation hauling freight between 
near-by cities in all parts of this country. The rate charged 
is usually slightly less than express rates, although in some 
cases it has been possible to handle the business on regular 
freight rates and make a handsome profit. 

E. S. Ler, Jr., Manager of Sales, 


Cincinnati, Ohio. The United States Motor Truck Co. 





Resurfacing Existing Paved Streets 
Editor of MUNICIPAL ENGINEERING: 

Sir—The advent of the automobile and its increasingly 
general use, and particularly the introduction and extending 
use of the motor-driven truck for all sorts of delivery and 
general transportation service is producing profound changes 
in the character and design of the highway surfaces of the 
streets and roadways everywhere. 

Not so many years ago during the horse-drawn vehicie 
days the principal demands made on a street or roadway sur- 
face were a reasonably smooth surface, as durable as possible, 
which could be built at a low initial cost. 

To meet these demands many thousands of miles of streets 
and roadways were built of such materials which would best 
meet these requirements and as a result of this policy one can 
find examples of these types of structures scattered far and 
wide. The change in the fundamental requirements made of a 
paved surface can be best described as an insistent demand 
for greater smoothness and noiselessness, these demands 
overshadowing to some extent the desire for low first cost. 

This demand has been met in some cases, at least, by an 
effort to surface over the existing pavements with a wearing 
surface which will meet these expectations for extreme 
smoothness and noiselessness and as a result there have ap- 
peared numerous types of paving with asphalt, asphaltic con- 
crete, cement concrete and others of like nature applied to 
and covering the existing constructions. 

As a general proposition such a resurfacing scheme works 
out quite well; the old pavements, even if not provided with 
the more modern concrete foundation, lend themselves very 
well to this treatment and consquently it is to be expected 
that there will be more and more of this work done. 

Generally speaking, excellent service is being given by 
Streets which are covered with a wearing coat of about 1% 
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ins. of asphalt surface, or similar material, placed on a binder 
coat of 1% ins., which is placed directly on the existing street 
surface; such binder and wearing coat extending usually from 
curb to curb. 

The cost of such a type of resurfacing compares very favor- 
ably with that of an entire new construction; with the pres- 
ent day very high scale of prices for all the elements of a 
new pavement and with the national government demanding 
the greatest economy in all directions, is not the resurfacing 
of many of our existing streets the ideal method of providing 
street surfaces adapted to modern needs and yet complying 
to a very large degree with the government’s demands? 

It would seem so and it is safe to say that the era of smooth 
resurfaced streets is just about beginning and that their use 
will become more and more general. Very truly yours, 

Ohio City Engineer. 





Motor Truck Used as Water Sprinkler, Road Oiler, 
Fire Extinguisher, Refuse Wagon, and for 
Piling and Hauling Snow 


The Editor of MUNICIPAL ENGINEERING: 

Sir—The motor truck illustrated herewith is used at vari- 
ous times as a water sprinkler, a road oiler, a fire extin- 
guisher, a refuse collector, and when equipped with a plow is 
used for piling and hauling snow. 

The truck is a Peerless. In summer a tank body is put on 
and it is used at different times either as a water sprinkler or 
to spread road oil: It has a pump that allows it to throw a 
stream some distance, so that it can extinguish small brush 
fires along the road. When the watering and oiling season is 
over, a dump body is installed that will carry 100 barrels of 














dé 
i. * , ot ea 

8 Pee me PF | 4. Fe wet oe, 
$ ‘ «Ss or oie 6 * -~ ~ tt Pe << ey 
Pad ee * a Nap » «574 = OE A cake - 
; ho | 5 Ge ace Sere 
: * ‘ an ‘ 3 
oe i ee * “ is - 





PEERLESS TRUCK EQUIPPED WITH MOTOR PLOW FOR 
PILING AND HAULING SNOW, BOSTON, MASS. 


ashes or refuse. In winter this body is used to remove snow. 
The plowing attachment was furnished by the Good Roads Ma- 
chinery Company, of Boston. It can be put on or taken off in 
a very few moments. 
JOSEPH J. Norron, Supervisor 
Boston, Mass. Highway Division, Public Works. Dept. 
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Unbroken Bulk Big Feature in Transporting Freight 
by Motor Trucks 


Editor MUNICIPAL ENGINEERING: 

Sir— Probably the greatest advantage in transporting 
freight by motor trucks in intercity and interstate haulage 
is the feature of unbroken bulk. As every one knows, time 
and labor in trans-shipping less-than-carload freight are 
costly items in moving any product. Direct delivery from 
shipper to consumer is possible only by the use of motor 
trucks. The flexibility of the motor truck is such that it is 
not restricted to any fixed road. It takes the shortest cut 
between points and circumvents any obstruction, such as 
going around a blocked road, detouring to avoid a damaged 
bridge, or selecting the best highways. 

There really is no comparison between the efficiency of 
motor haulage and railroad haulage on less-than-carload 
shipments. The railways simply cannot do the work effi- 
ciently and on time. The substitution of elastic motor trans- 
portation overcomes all drawbacks imposed by the railroads. 
With the future development of highways, motor transporta- 
tation between points at great distances will become an estab- 
lished fact. Already, motor trucks are venturing into new 
districts. Two years ago a trip between New York and Phil- 
adelphia, by a motor truck, was a much-heralded event. 

Today the motor transportation idea is becoming bolder. 
Columbus ventured forth on an uncharted’ sea with only 
his courage to sustain him. In the present state of country 
highways, the motor truckman must have an unusual degree 
of courage to attempt driving between certain of our cities, 
but we have the advantage of knowing the definiteness of our 
destination and get there somehow, even with the fearful 
handicap of our highways. If these grave difficulties of road 
transportation are now being surmounted by the intrepid 
interstate trucker, and time and money is being saved, what 
will be the rewards when Congress awakens to the need of 
practical military highways, and develops a chain of such 
highways between all of our principal cities and towns? 

We are at the beginning of an epoch in motor transpor- 
tation which promises to become one of the actual wonders 
of the world. Very truly yours, 

D. O. SKINNER, 
Advertising Manager International Motor Co. 
New York. 


Long-Distance Motor Trucking 
Editor of MUNICIPAL ENGINEERING: 

Sir—The operation of motor trucks in city haulage work 
is fairly well understood and even in the most severe winter 
weather proceeds with but slight interruption. The freight 
congestion, consequential to the state of war into which we 
have been drawn, has brought about demands for intercity 
haulage never before considered and which in ordinary times 
would probably have required years to approximate. 


Motor Trucks to Save Situation 


Goods must positively be moved, supplies delivered regard- 
less of season, road or weather conditions—in fact, the word 
impossible has been eliminated from the transportation dic- 
tionary and as the common carriers—electric and steam lines 
—either can not or will not meet the unprecedented condi- 
tions existing practically all eyes are directed upon the motor 


truck as representing the salvation of the situation. 
Probably never in the history of the motor truck industry 


has such an opportunity arisen to prove the value of its prod- 
uct. To the American truck manufacturer, who unlike his 
French, British, Italian and German contemporary who has 
enjoyed for years the recognition and support of his govern- 
ment, the time at last seems to have arrived when his stand- 
ing and value in the commercial world will be appreciated. 
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Intercity Trucking a New Problem 


With the exception of Massachusetts, Rhode Island, Con- 
necticut, parts of New York, New Jersey, Pennsylvania and 
southern California, the subject of intercity transportation is 
comparatively a new problem and one which will have to be 
studied carefully before success may be obtained. All trucks 
are not properly designed or constructed to prove profitable 
or dependable investments for long and exacting road travel 
and the driver problem presents a consideration worthy of 
the closest study. 


Better Roads Paramount Necessity 


The roads of our country are unfortunately not generally 
constructed to meet the requirements of motor transportation 
and no loss of time should be allowed to elapse before uni- 
versal action is taken toward their betterment or entire re- 
construction. Tremendous sums of money will be required 
for such work, but inasmuch as every man, woman and child 
will be the profiter thereby any outlay intelligently and hon- 
estly conducted is justified by the conditions and grim neces- 
sities we all now face. 


Limitations of Steam Transportation 


Steam and electric roads in spite of the engineering skill 
exercised in their layout and construction are,‘during the 
winter months, often rendered absolutely inoperative by snow, 
and it is surprising how even a slight fall will tie up a divi- 
sion or entire system. Dependent as it is upon a metal to 
metal contact between driving wheels and rails, a locomotive 
is capable of negotiating only the slightest of grades, judged 
from a motor truck standpoint, and the snow or ice covering 
which may put a train schedule completely out of business 
hardly affects the truck at all. 


Elasticity of Motor Transportation 


Having a permanent right of way over which it must 
travel if at all, the railroad lacks the elasticity of motor 
transportation, which, in case of one route being blocked or 
flooded, can generally select another. Time may and often 
is lost through such a cause, but the all-important point is 
that the goods are delivered. Practically all of our Eastern 
roads are now so congested, or said to be congested, with 
freight impossible to deliver, as to be embargoed against the 
shipment of everything but perishable foodstuff—a condition 
impossible of arising in connection with motor transportation. 


Trucks as Fast as Freight Trains 


Taking into consideration the average time required dur- 
ing normal conditions and the delay in carrying freight to 
and from the railroad, a freight shipment from Detroit to New 
York or Philadelphia will require about seven days. Actual 
experience during the worst weather of the present winter 
conclusively shows that motor trucks transport their loads 
in the same time or even less. No claim is made that in such 
a trip the cost per ton will be as low as that of the railroad 
even with the cartage charges at each end of the line included, 
but more often than not the increased expense incurred is 
justified by the’sureness of delivery, express time and less 
liability of damage. 

Points to Consider in Intercity and Interstate Trucking 

As mentioned in the first part of this letter, there are a 
number of points for serious consideration in connection with 
intercity and long-distance haulage which are not so import- 
ant in general trucking work. 

The routes, schedule, supply and service stations or bases 
should be carefully laid out by competent motor transporta- 
tion men—work beyond the knowledge or capabilities of the 
average motor truck representative. A very careful selection 
of machines should be made, as in spite of what dealers or 
even manufacturers may say, every truck is not suited to this 
trying and exacting service. 

Having arranged the foregoing, every precaution and pro. 
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vision should be made to the end that no matter what kind 
of weather or road conditions are encountered during the 
winter .season, the trucks and men may cope successfully 
with them. 

Every machine should at least carry a helper or extra man 
besides the driver. Each truck should be properly fitted with 
a eab with curtains and windshield affording complete pro- 
tection to the men. Care should be exercised to see that there 
are no gas leaks in tank, piping or exhaust manifold as de- 
fects of this character have some times proved fatal. 

Motor Supplies to Carry 

A Pyrene or other approved type of fire extinguisher 
should be conveniently carried and the tool kit, jacks, etc., 
maintained in first-class working order. An electric or Prest- 
O-Lite gas head or spotlight should be mounted convenient 
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The Driver’s Winter Clothes 


Of equal importance to the proper equipment of the ma- 
chine is the comfort and well being of the driver; too little 
thought has been given to clothes in the past, not only by the 
employer, but by the driver as well, and as a consequence 
neither man nor machine has delivered their greatest efficiency 
during the winter weather. The general get up of the North 
woods lumberjack is a very good combination permitting as 
it does freedom of movement while providing warmth. The 
writer has during the last nine years used a combination con- 
sisting of quilted helmet with detachable face mask, dogskin 
quilted long coat with split skirt, which can be transformed 
into trouser legs, one or more pairs of lumberman socks 
worn one over the other with arctics as outside covering and 
as many pairs of woolen gloves as conditions require, all con- 


EQUIPMENT HINTS FOR LONG 
DISTANCE TRUCKING IN WINTER. 
LEFT: A FAIR EXAMPLE OF HOW 
WHEELS ARE, BUT SHOULD NOT 
BE, EQUIPPED WITH CHAINS. 
RIGHT: A MOTOR TRUCK DRIVER 
DRESSED FOR A LONG, COLD 
DRIVE. 











to the driver or helper and a few extra parts such as valves, 
valve springs, plugs, etc., carried in an extra case for emerg- 
ency repairs. One of a number of compact forms of block 
and falls with wire cable will often prove of great value and 
can be carried with the extra parts. A bucket of sand, 
shovel, extra cans of gasoline and oil and a few burlap bags 
take but little space and are worth a fortune often times. 


Traction Chains 


During a snow fall, all trucks traveling a route should be 
fitted with a snowplow of adjustable type in order to main- 
tain the roads in running condition. Last and by far the 
most important item is that of traction chains. For country 
road work these should be much larger or heavier than for 
city use and no less than seven or eight applied to each of the 
driving wheels. They should be so designed as to be in- 
stantly attachable or detachable and the driver compelled to 
see that they are used only when necessary. A lighter set 
may also be carried for service in city delivery work, where 
the hard pavement would prove the others undesirable. Too 
much importance can not be laid upon the fitting of each 
wheel with a traction chain at least every 15 or 17 ins. 
around its circumference. 


The idiotic practice of applying one or a few chains to one 
wheel only positively guarantees a stalled truck, due both 
to the action of the differential gears as well as insufficient 
traction of a continuous nature throughout the complete revo- 
lution of the wheel. The average truck wheel diameter is 36 
ins., a circumference of 113 ins.—it should be easy to under- 
stand that one chain having passed the point of road contact 
will permit the wheel to gain so much momentum before it 
again strikes the ground as to offer little or no obstruction 
in its passage. For this reason sufficient numbers of chains 
should be applied to offer a continuous series of gripping ac- 
tions. While such grips will reduce the pulling power of the 
motor, there is always sufficient reserve, particularly through 
resort to lower gear ratios, to meet any condition. 


stitute a driving uniform which will afford plenty of warmth, 
protection and comfort under any condition met with even 
without a cab and the temperature 30 degrees below zero. 
Thus provided and equipped there ceases to be any ques- 
tion as to the feasibility or success of mechanical transport 
over long distances during the season when the difficulties 
and hardships are greatest. CHARLES E. STONE, 
Transportation Engineer, J. C. Wilson Company, Detroit, Mich. 





Proper Relations Between Sales Engineers, 
Contractors and Engineers 


By Arthur W. Greetham, Manager of Excavator Sales, Pawling 
é Harnischfeger Co., Milwaukee, Wis. 


My view of the proper relations between Sales Engineers, 
Contractors and Engineers is that of co-operation. 

I believe that Engineers can and do, a great many times, 
offer suggestions to the contractor on the class of equipment 
necessary to handle the work. The engineer should also be 
willing to furnish sales engineers details of the work which 
would enable them to render the contractor valuable assist- 
ance in selecting equipment. 

The contractor is the one individual to be most benefited by 
this co-operation, because it is only through the selection of 
proper equipment that he earns the most profit on the job and 
establishes his reputation as a contractor. The engineer is in- 
terested chiefly in the successful completion of his plans and he 
must know that the contractor properly equipped can best 
carry them out. 

The sales engineer is not only interested in selling the 
contractor, but desires to place the proper equipment on the 
work thereby satisfying the contractor, furthering the prestige 
of his firm and equipment as well as being of maximum assist- 
ance to the engineer in carrying out his designs. 

It has been my experience that the above relation works out 
nicely and I can endorse it as practical and beneficial to all 
parties concerned. 
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A Rotary Concrete Surfacing Machine 


The Berg rotary concrete surfacer comprises a cutting 
tool driven through a flexible shaft by an electric motor 
carried by the operator. The entire apparatus weighs 30 lbs.; 
the tool itself weighs 9 lbs. The cutting tool consists of a 
disc in which are mounted 16 hardened steel cutter wheels. 
The cutter wheels roll on the surface to be dressed and are 
so designed that their teeth remove the material by a chipping 
action. A special stone and grinding attachment is included 
as standard equipment. This attachment is interchangeable 
with the cutting tool and is used for grinding in a mixture 
of cement and sand which is swabbed on the surface after 
the board marks and projections have been thoroughly re- 
moved by the cutting tool. 

The board marks and projections are removed with the 
cutting tool attachment. This work should be done as soon 
as convenient after the forms are stripped. A mixture of 
1:2 cement and white screened sand, reduced by water to the 
consistency of thick paint, is then swabbed on in small 
patches and, while still wet, rubbed in immediately with the 
stone grinding attachment. The action of the stone, which 
rotates at high speed, has the effect of grinding up the plastic 
material and forcing the finely ground mixture into the pores, 
removing the surplus, producing a thoroughly and perma- 
nently bonded, smooth surface that is impossible of produc- 
tion by hand. The resulting surface also has high moisture- 
resisting qualities. 

When removing projections and fins only, in preparation 
for a float or rubbed finish, the surfacer will prepare 100 sq. 
ft. per hour. It will cut down the surface to one color, leaving 
a perfectly flat wall, at the rate of 70 ft. per hour. The aggre- 
gate may be exposed to a bush hammer finish at the rate of 60 
ft. per hour. The stone grinding attachment will produce 
from 35 to 50 ft. of smooth surface per hour. The total cost 
of operating the surfacer, exclusive of labor, does not exceed 
$1.65 per day. 


New Land Dredge of Walking Type 
Contractors engaged in drainage and ditch work will be 
interested in the new type of land dredge manufactured by the 
Bay City Dredge Works. This is a walking dredge using a 
series of feet in place of the steel trucks and sectional track 
for moving the dredge ahead on the work. 





NEW BAY CITY LAND DREDGE OF THE WALKING 
TYPE. 


Four corner feet are attached permanently to the four 
corners of the dredge and two large movable feet are in the 
center, one on each side. The moveup cable passes over a set 
of sheaves and attaches to the upright or leg on each side 
above the middle foot. When the operator is ready to move 


up on the work he engages the clutches controlling the move- 
up drum and as the cable tightens up it gives a lifting motion 
to the entire dredge and transfers the weight of the dredge 
from the corner feet to the center feet. When the weight is 
removed from the corner feet the tension on the moveup cable 
causes the dredge to move forward over a set of rollers at- 
tached to the middle legs and resting under the longitudinal 
framework of the dredge. The dredge moves forward 5 to 10 
ft. at a shift, the center feet, which temporarily carry the 
weight of the machine, remaining stationary. When the op- 
erator has moved forward the required distance, the tension 
on the moveup cable is released and the dredge settled on the 
corner feet. The center feet are then pulled forward until 
the front of same are flush with the rear end of the front 
feet. The-feet are then in position for the next step. 

This move ahead motion is quite rapid and an experienced 
man can move forward at the rate of 2 steps in 60 seconds. 
It is possible to move across open country from one piece of 
work to another at the rate of 500 to 1,000 ft. per hour. 

The walking dredge will work successfully over rough, 
marshy, soft’ or slippery ground. No track, skids or extra 
planking are required. No track men are used and labor 
troubles are greatly diminished. The increased speed of mov- 
ing produces larger yardage and lower operating costs. This 
walking dredge will be found particularly desirable in drain- 
age districts, where the yardage per station is small, where 
there are many laterals or where there are a series of short, 
detached ditches. It will be possible to move from one section 
of the work to another with a great deal of speed, cutting out 
the lost time on dead moves and proportionately increasing 
the monthly yardage. 

This walking type of land dredge has been built for the 
past two years and now they are working successfully in nine 
different states. They are also suited for highway ditching, 
sand and gravel pit work, large drain tile and sewers and 
irrigation canals. 


The Pennie Back Water and Sewer Gas Valve 


The Pennie valve is for sealing the waste pipe in residences, 
pubile buildings and factories so that water, vermin or sewer 
air can not get back into the sewer from the building. This 
valve has also proven successful for keeping dry the manhole 
of street railway, telephone, water and gas utilities. 

The closure against back-flow is effected by a balanced 








bronze and cast-iron dise which fits against a brass seat, the 
contact surfaces being machined for close fit. The operation 
is made absolutely positive in any position, by fastening lead 
in the counterweight cup if necessary to make the dise swing 
to the required angle. No lead is required when the installa- 
tion is applied by taking off the cap and pouring into the 
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cup, which has countersunk holes in the bottom to hold the 
lead permanently in position. 

The valve or disc need not be removed when the cup is 
being weighted for regulation, all that is necessary being to 
hold a wiping rag or flat surface under the counterboard holes 
to prevent escape of the lead before it hardens. 

This valve, which is made by The Kennedy Valve Mfg. Co., 
comes in from 2 to 12-in. sizes for either standard or extra 
heavy soil pipe. 





Power Scraper Shovel 


The Brownhoist power scraper shovel is here illustrated 
at work in a warehouse. This machine is driven by a gaso- 
line engine. The scraper bucket is pushed into the material 
to be moved and can then be raised if desired, or the material 
can be pushed along the surface it is resting on. The ma- 











BROWNHOIST SCRAPER SHOVEL IN USE IN A WARE- 
HOUSE HANDLING BULK MATERIAL. 


chine comes in two sizes, the smaller weighs 4 tons and has a 
15 cu. ft. bucket, while the larger weighs 8 tons and has a 
24 cu. ft. bucket. While this machine has been largely used 
in ore-handling, it can be used also in handling concreting 
materials. 


Economical Coal Storage Systems for Cities 


A certain coal storage system, which has been in use for 
a number of years, consists of a concrete pit 300 ft. long, 100 
ft. wide and 28 ft. deep. The bottom of the pit is 18 ft. be- 
low ground level and provision is made to flood the coal up 
to the ground level. It has a capacity of 30,000 tons, with 
13,000 under water. A Brownhoist locomotive crane operates 
on a trestle running through the middle of the pit and han- 
dles the coal on both sides with a 114%4-ton Brownhoist coal 
bucket. As the coal comes in it is dumped through the bottom 
if received in that type car or is unloaded by the crane when 
necessary. When coal is needed in the power plant it is load- 
ed by the crane into the cars, which are run into the plant. 

In open yard storage systems Brownhoist locomotive 
cranes are also used. In one yard six of these cranes are 
used, and the coal is stored on both sides of the track until 
required in the power plant. One of these cranes will handle 
from 75 to 100 tons per hour when working in free coal or will 
unload from cars 50 to 60 tons per hour. Besides handling 
the coal, the crane also does switching work and any other 
hoisting work as required around the plant. 





Reinforced Concrete Pipe with Special Locking Joint 


The reinforced concrete pipe with special locking joint of 
Keystone manufacture, here illustrated, has been manufac- 
tured for the past three years. The pipe ranges in size from 
24 ins. to 7 ft. in diameter. All the pipe is reinforced with 
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four 14x%-in. bars and above 48 ins. with six steel bars 
1144x\4-in. and American triangle mesh reinforcing wire. The 
form is placed around the reinforcement and is then locked 
and filled. 

Each ring of the form is in two sections, which may be 
easily fastened together or loosened up. A cast-iron ring fits 
into the top of the space between the outer and inner form, 
and at the bottom the opening is closed up by a similar ring. 
These rings are so constructed as to shape the desired notches 
in the ends of the pipe. The top ring is, of course, only wide 
enough to accomplish this purpose, and it leaves room for 
the mortar to enter the form. These rings also have holes 
for the ends of the longitudinal reinforcing, holding them in 
just the right position. 

Sections of pipe are drawn together and locked. This is 
done by means of Keystone lugs and bolts. On account of the 
peculiar construction there is absolutely no chance for the 








VIEW OF REINFORCED CONCRETE PIPE 
OF LOCKING AND SEALING TYPE. 


bolts or lugs to become loosened and allow the pipe to spread. 
After the pipes have been locked all metal parts are covered 
with cement, which eliminates any chance of corrosion. This 
leaves a perfectly smooth surface, both on the interior and 
exterior of the pipe. The construction of the joints and con- 
caves are such that one-half the concave is on top and outside 
and one-half on the bottom and inside. The locking of the 
joint prevents joint settlement. 





A Chaingrip Pipe Vise with Novel Features 


The Chaingrip pipe vise here illustrated is simple and 
portable. It fastens to any kind of horizontal or vertical 
support, whether round, square or flat, without the use of 
bolts. It locks any size pipe or conduit within its limits by 
a push of the lever; no previous adjustment is necessary. 

The base support of the Chaingrip is squared out in the 
form of an inverted V, at the sides of which are bolt lug feet, 
to be used only in case the vise is to be permanently bolted 
in one position. Hence it will conform to a round, square or 
flat surface. A clamp support on the opposite side of the 
column is a part of the Chaingrip equipment. It is a bell 


section shape, having a boss at the top, through which a 
threaded supporting eye bolt passes free. A heavy nut rest- 
ing on the top of the boss, and engaging the threaded eye 
bolt, adjusts the tension of the chain passing through the eye 
of the eye bolt. The base of the clamp support is squared out 
in a manner similar to the vise base, in such a way that it 
fits the same shaped surfaces. 
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A heavy wrought iron chain is riveted on one side of the 
vise base. It passes around the supporting column, through 
the eye of the eye bolt in the clamp support, and thence to 
the other side of the vise base, a link being held securely 
in position in a socket. Tightening of the eye bolt nut 
tightens the supporting chain and holds the vise rigidly in 








UNLOCKED 
CHAINGRIP MOUNTED ON 
A ROUND WOOD, IRON OR 


- LOCKED 
CHAINGRIP MOUNTED ON 
THE CORNER OF A WOOD, 


CONCRETE OR IRON  UP- CONCRETE COLUMN. 
RIGHT. 
position. The Chaingrip vise locks a pipe or conduit firmly 


between a double set of steel pipe jaws on one side and a 
heavy, close-linked steel chain on the other. The locking 
motion is accomplished by the movement of the handle to- 
ward the vise. 


Power Winch on Motor Truck Hoists 60-Foot Smoke 
Stack 

Due to the great demand from lumber concerns, machinery 
houses, oil refineries and safe and machinery movers for mo- 
tor trucks equipped with power windlasses, the Duplex Truck 
Company is now installing on its four-wheel drive truck, as 
special equipment, a power winch of ten tons capacity. 

The power winch furnished with Duplex Trucks is operated 





POWER WINCH ON DU- 
PLEX TRUCK HOISTS 60-FT. 
SMOKE STACK. 


from the transmission by a worm and worm wheel. An ex- 
clusive feature is the fact that the winch is located under the 
driver’s seat and uses none of the space back of the seat. 
It has been thoroughly tested by Duplex engineers and is de- 
clared to be satisfactory in every way. 

The accompanying view shows a Duplex power windlass 
hoisting a 60-ft. section of a smoke stack at the Duplex fac- 
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tory in Lansing. The section is 40 ims. in diameter and 
weighs 5 tons. It was easily lifted into place by the winch, 
the hoisting operation requiring but a few minutes. 





31%4-Ton Truck Replaces Seven Teams and Seven Men 


A 3%-ton Acme motor truck operated by the Glass Run 
Coal Company of Pittsburgh, Pa., replaced seven teams and 
seven men in hauling coal. The roads traversed were in fair 
condition. The length of haul was two miles. The number 
of trips made per day with the truck was 14 and with team 3. 
Work continued with the truck from 7 a. m. to 4 p.m. The 
truck driver was paid $3.60 per day. The truck carried 4% 








ACME 3%-TON TRUCK THAT REPLACED SEVEN 
TEAMS. 


tons per load—a full ton above the rated capacity. There 
were no truck repairs necessary. The cost of gasoline was 
$2.16 per day; oil, 17% cts.; grease, 5 cts.; miscellaneous 
expense, 1 ct.; total cost per day, $5.9914. The total mileage 
was 60 per day. To travel the same 60 miles per day with the 
same total load by team, 7 teamsters were required at $3 
each and seven teams of horses, hauling 3 tons at a load. 
The best day’s performance with the truck was the hauling of 
85 tons of coal, making 19 trips for a total mileage of 80. 





The Highly Developed Motor Truck Trailer 


The modern motor truck trailer is fitted with solid rubber 
tires and the axles revolve on steel roller bearings. These 
trailers are “engineered” and built just like motor trucks. 
They are built to carry capacity loads with a 50 per cent 
overload allowance. Trailers are here to stay because they 
increase carrying capacity and reduce hauling costs. Their 
operating expense is negligible. The high grade motor truck 
has great reserve power, seldom called into action unless 
trailers are employed. 

A 1-ton truck can pull two or even three tons on a trailer. 
If the trailer can be attached to the truck frame by a fifth 
wheel connection making what is practically a_ six-wheel 
truck, the load handled can be as great as three tons, easily. 
Seventy per cent of the burden is borne by the semi-trailer, 
30 per cent is handled by the truck. 

Semi-trailers are made, ordinarily, in 1%, 3 and 5-ton 
guaranteed capacities. They are furnished with standard 
stake bodies or bodies may be ordered to suit the special 
hauling requirements. This type of hauling unit is espe- 
cially adapted for building supply dealers, lumber dealers, 
coal men, pit and quarry operators, telephone companies, 
manufacturers, general contractors, and road builders. 

Pole trailers with extension reach and swivel bolsters 
which will handle long pole or pipe lengths as long as 100 
ft. are used in the timber, by telephone companies, by public 
service organizations and the oil fields. Small two-wheel 


trailers, attached to any small truck or pleasure car, are 
used by those who can use a hauling unit of capacity not 
greater than 1,500 Ibs. 
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The demand for properly built trailers is especially strong 
where long hauls are necessary. If the Semi-Trailer is prop- 
erly “engineered,” it should be built to run just as fast as 
the truck can pull it. It should be attacked by a 
connection that will nullify the bumps and jars reecived on 
bad roads and absorb the shocks of sudden starting and stop- 
ping. On long hauls a high-speed trailer is especially profit- 
able because one trip it ‘handles a capacity load that other- 
wise could not be taken care of less than ‘three. 

There is a strong demand for Semi-Trailers among city 
operators where the hauls are short because the use of trail- 
ers enables the owners to keep their trucks moving. The 
trailer should be the loading platform—the truck, the power 
unit: One operator in a middle western city operates three 
Semi-Trailers and one Tractor-Truck. At one end of the 
haul is the railroad—at the other end the lumber yard. While 
the semi-trailer and tractor do the work of three 1-ton trucks. 
being unloaded in the yard while the third is being hauled 
by the truck. The truck is always in motion. On each trip 
the semi-trailer and tractor do the work of three 1-ton 
trucks. 





Some New Machinery for Road Builders 


Now that labor is scarce, contractors are paying more at- 
tention than heretofore to machinery which will reduce the 
size of the gangs needed for road building. It is found that 
while some kinds of machinery may somewhat increase the 
cost of performing certain kinds of work, as compared with 
the cost where hand labor is used exclusively, it is to the con- 
tractor’s advantage to pay this slight additional cost in order 
to be certain that the work will progress rapidly and be com- 
pleted on time. What the contractor is interested in is the 
net profit on the whole contract, rather than the lowest pos- 
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sible price on some item of the work. If mechanical equip- 
ment will also be more economical than day labor on such an 
item, so much the better. 

A form of grading machine is being used in an Illinois 
county which is typical of the labor-saving improvements re- 
cently made. It is a heavy blade grader, which digs the sur- 
face of a road and sweeps the material to one side. There is 
a limit, however, to the material which can be dug up by the 
blade of such a grader. Consequently in grading old roads 
which are so consolidated that the crust is very hard, it has 
been customary to loosen this crust in advance of the grading. 
The new machine makes this preliminary work unnecessary, 
for in front of the blades it has a head carrying five heavy 
teeth on the lower side. These teeth are forced into the road 
and tear up a strip 40 in. wide. By loosening a strip of this 
width the blade of the grader is able to loosen and move to one 
side a considerably wider section of the old roadway. This 
machine is hauled by a traction engine and can cut down a 
hard roadway for a depth of 4 in., if necessary, every time it 
passes over the road. In this particular case it is cutting 
down the road from 6 to 15 in., leaving it in good condition 
for a concrete pavement. 

Another type of grading machine is being used on a Chi- 
cago boulevard. It has an endless belt of steel links, which 
carry strong buckets about 5 ft. wide, arranged like the buck- 
ets on trench digging machines. This machine crawls along 
just as the tanks of the British army move, and the buckets, 
as they are slowly moved by the endless chains, scrape off the 
surface of the earth and carry this material to a hopper on 
the top of the machine, from which it is delivered through a 
chute into wagons moving along beside the excavator until 
they are filled. Both these machines are new, and the inter- 
est shown in them is proof of the importance with which labor- 
saving equipment is now regarded by experienced road con- 
tractors. 
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Road Building in Michigan During 1917 and Proposed 
Work for 1918 


By Leroy C. Smith, Deputy State Highway Commissioner, 
Lansing, Mich. 


The war situation has had its effect upon road building 
projects during the past year to considerable extent. All 
townships and counties which were dependent upon foreign 
shipments of road-building material were compelled to cut 
down their proposed work considerably on account of the lack 
of railroad equipment for hauling gravel and stone. 


Loss of Stone Boat Hurts 


Western Michigan was particularly handicapped this year 
because of the loss of a large stone boat on Lake Michigan, 
which, during previous years, had been bringing stone in 
from Wisconsin for road building along the West Michigan 
Pike and branch highways. It was almost impossible for this 
boat to be replaced, all shipyards being tied up with govern- 
ment work. Many gravel and stone companies resorted to the 
use of box cars for shipping their material all during the fall 
of 1917, and on November 1 the Government put into effect 
an order known as Priority Order No. 2, which removed all 
open top cars, such as gondolas, from any service for hauling 
road material. This came at a time when contractors were 
trying to complete their jobs and when the county and town- 


ship officials were arranging to stock the necessary material 
to maintain their old roads. 
Much Important Work Done 


Notwithstanding this handicap, many important links in the 
highway system of the state have been closed in during the 
past year. Genesee County has been rebuilding of concrete 
and bituminous concrete the road from Saginaw to Detroit 
across that county and an extension of this road is contem- 
plated this year across Oakland County. When this work is 
completed a through road will be provided from Saginaw to 
Detroit. This is especially important since overland “drive- 
ways” have been practiced by automobile companies to make 
deliveries of cars and trucks. 

Three Military Roads 

The State has been taking active interest in road building 
during the past year, having in hand three roads of military 
importance; one at Mt. Clemens, leading to the Selfridge 
Aviation Field; one at Camp Custer and a detour between 
Detroit and Monroe on the Toledo road. These projects are 
all completed and open to traffic, except the Toledo road, upon 
which work is now being rushed and probably will be com- 
pleted within a week or two. The latter road is a very im- 
portant connection between Detroit and east, over which auto- 
mobiles and trucks will be delivered to the seaboard, thus 
relieving the already congested railroads. 
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Good. Work Despite Delays 
Notwithstanding the delays and handicap, much progress 
has been made in road work during the past year, and it is 
safe to say that at least as many miles of road were com- 
pleted and opened to traffic during 1917 as during 1916. How- 
ever, there has been no increase in mileage completed. 
$4,000,000 Available for 1918 
During 1918 there will be available over $4,000,000 for road 
improvement in the various counties of the state. Coupled 
with this will be a state reward and auto tax fund, amounting 
to nearly $2,000,000 and a federal aid fund amounting to ap- 
proximately $500,000. Many important links in the trunk line 
highway system of the state will be filled in, providing cars 
are available for shipping road building material. If railroad 
equipment can not be assigned to highway work this year, it 
will, of course, limit expenditures and make it necessary to 
resort to auto truck and the building of roads where local 
material is available. 
1,000 Miles of Road Contemplated 


Approximately 1,000 miles of road are contemplated this 
year by the State and counties. This is not an exceptionally 
large mileage, in fact a slight decrease over some years in the 
past; but the work is of a higher quality. In many cases pave- 
ments are planned and most of the work will be along lines 
of through roads connecting up the larger cities of the State. 


Important County Work 


Berrien county has available about $125,000 in direct county 
road tax, which will be expended upon about 15 miles of im- 
portant road. 

Calhoun county has $300,000 worth of county bonds avail- 
able which will be expended upon 40 miles of road, in addition 
to $70,000 county road tax, which will be expended upon 50 
miles of important road. 

Genesee county has nearly $300,000 available for road work 
this year, which will be expended upon 40 miles of road, con- 
necting up and resurfacing a number of miles of old state 
rewarded gravel road which have become inadequate. 

Kalamazoo county has $130,000 available for road work; 
Muskegon county has $80,000 available for road improvement, 
and Oakland county has nearly $300,000 to be expended upon 
roads. 

Twelve Federal Aid Projects 

Construction work will start next year on twelve Federal 
Aid Projects, the cost of which is divided between the Federal 
Government, the State and the county or township through 
which the roads pass. These projects are outlined with a view 
of filling in gaps of the trunk line system of the state, upon 
which it is hard to secure local funds to make the necessary 
improvements. ; 

On the West Michigan Pike two projects are contemplated 
across Allegan county and one connecting Van Buren and Ber- 
rien counties. Another project on the West Michigan Pike 
is to be considered between Muskegon and Shelby. 

On the Mackinaw Trail three Federal Aid Projects will be 
built this year, one connecting up the road across Osceola 
county, between Big Rapids and Cadillac. Another important 
project is south of Grand Rapids in St. Joseph county. 

On the Detroit-Chicago Highway several Federal Aid Proj- 
ects are being surveyed, two in Washtenaw county between 
Ypsilanti and Ann Arbor and between Ypsilanti and the 
Wayne county line. Another project east of Kalamazoo for 
six miles leading towards Battle Creek and Camp Custer. 

Work will be started this year on 50 miles of road between 
Marquette and Houghton in the upper peninsula. This road, 


built with the assistance of the Federal Government, will con- 
nect the iron and copper industries of the upper peninsula, 
which heretofore have never been connected by an important 
highway. 

On the Wolverine Pavedway between Grand Haven, Grand 
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Rapids and Detroit, a number of Federal Aid Projects will 
be built. Important among these is a gap of eight miles in 
Livingston county, near Howell. In addition to this, Ottawa 
county proposes extending their concrete pavement in the 
direction of Grand Rapids. 
Preparing for Motor Truck Freight Haulage 

In all the work contemplated during 1917 especial atten- 
tion is being given to trunk line roads. It is more important 
now than ever that main cities of the state be connected with 
good roads so that trucks can be operated to take care of 
short-haul freight. It is improbable if the war situation will 
be much improved until after the war. Eastern cities are 
making provisions for caring for this increased traffic, and it 
is only a matter of.time until Michigan will have to meet it. 





Highway Construction in Wisconsin in 1918 


M. W. Torkelson, Assistant Engineer, Wisconsin Highway 
Commission, writes as follows of the construction program of 
his department for the year 1918: 

It is impossible to give this statement in any great detail. 

We have under consideration Federal aid work in 57 of our 
71 counties, the estimated aggregate cost of which will be 
approximately $2,000,000. We have in addition state aid work 
projected in every county, the estimated aggregate of this 
amounting to approximately $2,500,000. In addition we have 
a maintenance program projected which it is expected will 
involve an expenditure of approximately $875,000. 
’ As regards construction, we have adopted a middle of the 
road policy; that is, we expect to do such work as can reason- 
ably be done and to leave such work as is extremely difficult 
of execution and such work as cannot be done except at unwar- 
ranted costs for future years. Certain trunk highway improve- 
ments we consider of sufficient importance to justify prices 
which ordinarily would be considered extravagant, and we ex- 
pect to use our best efforts to see that these are carried out. 
But roads that are of minor or purely local importance can, 
we believe, well wait until times of less stress. The mainte- 
nance program will be our first care and we expect to devote 
every effort to make this a complete success, even though the 
construction program should thereby be reduced to a mini- 
mum. We realize that a large percentage of our highways will 
for many years to come continue to be unsurfaced; that travel 
over these roads for probably 150 days of the year is reason- 
ably possible even under present conditions. 

We believe that systematic maintenance and care will de- 
crease the number of days when these roads are impassable to 
a very marked extent, and it is our belief that the benefit that 
will result at the present time from systematic maintenance 
of these roads will be much greater than that which will result 
from the construction of much shorter pieces of high type 
pavements. 

This statement is, of course, general, and there will natur- 
ally be exceptions. 





Proposed 1918 Road Work in Alabama 


By J. B. Converse, Assistant State Highway Engineer of 
Alabama. Montgomery, Ala. 


Road work in Alabama was curtailed to some extent dur- 
ing the latter part of 1917 due to war conditions and Govern- 
ment Priority Order No. 2. However, this has not made the 
State Highway Department take a pessimistic view for the 
year ahead. The department has believed that it would only 
be a question of a very short time before the importance of 
maintaining and building through routes to relieve the rail- 
roads of short hauls would assert itself. This has already 
been demonstrated by the movement of trucks from inland 
cities to ports of embarkation via the highways. Today in 
Alabama the Government is advertising for bids for an auto 


























Marcu, 1918. 


truck service from Montgomery to Birmingham, a distance of 
approximately 105 miles; from Montgomery to Columbus, Ga., 
80 miles; and from Montgomery to Andalusia, Ala., 90 miles. 
With facts like these before us, it is reasonable to believe that 
the Government, as operator of the railroads, will soon release 
cars for the shipment of road building material for trunk lines. 
Due to the splendid distribution of road building material 
throughout the state, only about 25 per cent of the counties 
are affected by the car shortage. However, the cost and un- 
certainty of labor has become a serious problem for all. 


The principal labor supply for roadwork in the South is 
the negro and the great demand for labor in the building of 
the many cantonments has doubled and trebled his wages 
with the following result: On Saturday night the average 
negro laborer finds himself with much more money than he 
needs to settle his indebtedness, and such being the case he 
proceeds to do the customary thing with them under such a 
condition—he stops work until his funds are exhausted. This 
state of affairs has caused the road contractor to protect him- 
self by bidding so high that in many cases the prices are pro- 
hibitive and for a few months last fall it seemed as though 
1918 work in Alabama would be confined to counties that were 
equipped to do the work themselves. However, the bulk of 
cantonment building is over now and there is hope that labor 
conditions will return to normal even if at a somewhat higher 
level. 

There will be available for road work in 1918 the regular 
state aid and county supplement fund amounting to approxi- 
mately $375,000. The Federal aid available, including past 
appropriations and the appropriation for the Government’s fis- 
cal year 1919, available July 1, 1918, will be $624,899.17. A 
like amount from the state and counties will make $1,249,- 
798.34. Most of the state aid and county supplement fund will 
be probably used in supplementing Federal aid funds; how- 
ever, it may be expected that $100,000 will be used distinct and 
separate from the Government work. The grand total of all 
is $1,349,798.14, 

Surveys and plans have been made for 25 approved proj- 
ects, comprising 171 miles of road. Contracts have been 
signed or work started with county forces on ten of these 
projects, consisting of 83 miles. It is contemplated that all 
of this work will be completed in 1918, and in addition thereto 
work will probably start on 25 other projects. These improve- 
ments are confined entirely to state trunk roads connecting 
main centers of population. At this date the department has 
contracts held up for 36 miles of the 1918 roadwork because 
of war conditions. 





Much Construction on Lincoln Highway Contem- 
plated in Ohio 


As a result of the request of Governor Cox that every ef- 
fort be put forth in each county for the improvement of the 
Lincoln Highway, announcement is made by Wyandotte county 
of an appropriation of $60,000 for such construction. Samuel 
J. Black, Wyandotte county counsel of the Lincoln Highway 
Association, states that $30,000 of this sum will come from the 
state through the State Highway Department and the remain- 
ing $30,000 will be provided by the county. 

The funds thus made available will take care of the per- 
manent improvement of all of that section of the Lincoln 
Highway between Upper Sandusky and Nevada, and will allow 
for considerable construction work to the west of Upper San- 
dusky as well. 

Great constructional activity will be marked all along the 
route of the Lincoln Highway in Ohio in 1918. In addition to 
the work in Wyandotte county, permanent improvement will 
be undertaken in Columbianna, Stark, Crawford, Hardin, Al- 
len, Richland, Ashland and Van Wert and Wayne counties. 
With such remarkable headway established it is easy to fore- 


MUNICIPAL ENGINEERING 125 


see the complete, permanent improvement of the Lincoln High- 
way across the state in 1920. 





South Dakota Road Building Program for 1918 


By Frank 8. Peck, Highway Engineer, Pierre, 8. Dak. 

While the Highway Commission of South Dakota is new, 
having been born about August 1, 1917, South Dakota counties 
have long been building expensive highways under the direc- 
tion of competent engineers. Lawrence county, in particular, 
has been in the road-building game for seven or eight years, 
and has expended $500,000 on her mountain roads, which are 
praised as up-to-date highways. 

As to the road-building program for 1918, I will give a sum- 
mary of the projects upon which federal, state and county aid 
funds have been pledged, and in all probability will be built in 
1918. 


Minnehaha county ...............$ 39,400.00 
COGMAIOR. GOUTIT «« «6c. ccece scsess 38,832.00 
ID oo ooo cco eee s aeons 28,943.20 
I ois ve aeteakewe nee 34,130.72 
I I nse pain rere wictelwieans 30,200.00 
BreoGRines GOURED .. «0. cccccscens 20,000.00 
DA BD nos oo cciewsiccees 41,728.94 

ME Rae a reh sGe as det beens $235,234.86 


These projects are all subject to the approval of the Fed- 
eral Government. All of the projects call for hard surfacing 
with local gravel, except Minnehaha county, which will be an 
asphalt-macadam proposition. We expect and have hopes of 
getting these projects in shape to begin advertising in early 
spring and start construction work as soon as weather condi- 
tions will admit. 

The personnel of the South Dakota Highway Commission 
consists of Governor Peter Norbeck, chairman; Homer M. 
Derr, State Engineer, secretary; Frank S. Peck, Highway En- 
gineer, and Fred W. Schreiber, Assistant Highway Engineer, 
in charge of field parties. 





Need of More Intensive Maintenance and Greater Use 
of Machinery on Construction Indicated in 
Minnesota 


By John H. Mullen, Deputy Commissioner of Highways, State 
Highway Department, St. Paul, Minn. 


Preliminary reports of accomplishment on State Aid road 
work in Minnesota during the year 1917 indicate that approxi- 
mately three-fourths of the work contemplated last spring 
will have been completed during the year. In round numbers 
this will mean approximately 1,500 miles of grading, 500 miles 
of surfacing and 200 bridges. The cost reports submitted to 
date, show expenditures for construction amounting to about 
$3,000,000 and maintenance $500,000, not including the work 
done in the three larger counties, Ramsey, Hennepin and St. 
Louis, which are not subject to requirements of the State High- 
way Department, and in which the expenditures for road con- 
struction and maintenance amounted to about $1,200,000 for 
1917. 

1917 a Difficult Year 


It was a rather difficult problem to carry on road improve- 
ments during 1917, for the labor situation in this part of the 
country was very uncertain and not only was the cost of ma- 
terials both high, but the materials were difficult to obtain. 
The net result of the year’s experience from an administra- 
tion standpoint, is the showing of necessity for more inten- 
sive maintenance and for the use of machinery on a greater 
scale in construction work. This necessitates a slightly differ- 
ent layout of construction plans and in the end will result in 
lower cost of work. Therefore, it might be said that the pres- 
ent condition of affairs is a very good thing for the advance- 
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ment of road building in that it has demanded more efficient 
and economical methods in handling the work. 
Maintenance the, Big Thing 

The maintenance however, is the big thing, and even 
though the road building business were paralyzed an intensive 
system of maintenance will result in good road conditions 
throughout the country. For this reason the Highway De- 
partment will devote particular attention to that branch of 
the work during 1918 and will endeavor to maintain in as good 
condition as possible all of the main lines of travel. On both 
construction and maintenance, 1917 was marked by the much 
greater use of tractors and other motive power which released 
teams and men for agricultural work. Up to just recently, the 
grading and some of the construction work was considered a 
source of income for the farmers, and the introduction of out- 
side machinery and equipment was somewhat resented, but a 
rapid transition has taken place, and now as a general thing, 
it is only as a contribution to the good roads cause that farm- 
ers will use their equipment on road work. The prospects for 
1918 work are very good so far as available funds are con- 
cerned. As compared with the total of $4,700,000 available for 
1917 there will be a total of $7,500,000 available for 1918. The 
increase is occasioned by a raise in the county road and 
bridge levies of approximately $1,000,000; increased State Aid 
for 1918 amounting to $500,000; the total apportionments of 
Federal Aid for the first three fiscal years which will be ex- 
pended in 1918, amounting to $853,047; with special county 
levies to meet Federal Aid in amount of approximately 
$500,000. 

Federal Aid Work 

The Federal Aid work, which it was expected would be 
started during 1917, did not open up, excepting on the portion 
of the Twin Cities-Duluth highway through Chicago County. 
With the available funds for 1918, it is expected that most of 
the main lines of travel will be connected up with surfaced 
roads. This includes the completion of the Twin Cities-Duluth 
highway; the extension of the Jefferson highway to the Iowa 
State line; the construction of the Scenic highway through 
from the Twin Cities to the Cass Lake and Leech region; the 
National Parks highway connection to Winona and from St. 
Cloud to Fergus Falls; the Glacier Park highway as far west 
as Willmar; the Yellowstone Trail to Granite Falls; and the 
Chicago, Black Hills and Yellowstone Park trail from Winona 
to the Dakota line, which will probably be the first complete 
surfaced road across the State of Minnesota. This road passes 
through Rochester, Owatonna, Mankato and Tracy. With a 
small amount of work in Cook County this year, there will be 
first class road from the Twin Cities to Port Arthur, Ont. It 
was only in 1917 that the connection was made between the 
Ontario and the Minnesota road so that traffic was able to get 
through. This road has opened up a wonderful recreation dis- 
trict and it passes through a section of the State with which 
but very few of our citizens are familiar. This district is cut 
up by mountain ranges, beautiful streams and lakes and 
abounds with game and fish. The completion of the Scenic 
Highway, will open up another district slightly different but 
fully as desirable from a recreation standpoint. This is the 
territory through the Millelacs, Leech and Cass Lake country 
and includes the greater portion of the pine timber lake region. 
Driving through this region one is hardly out of sight of a 
sand beech lake at any time. The National Parks Highway 
will make more accessible the great chain of lakes lying in the 
vicinity of Osakis, Alexandria, Fergus Falls and Detroit. This 
territory is of a different nature than the other recreation dis- 
tricts as it is situated in the hard wood timber belt. This 
region affords probably the best bass fishing in the country and 
has very good facilities for tourists. 

Tourist Traffic 
It is expected that a great deal of tourist traffic will have 


~ 250 to 600 automobiles per day. 
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to be taken care of this year, in fact last year saw a great in- 
crease in the volume of motor traffic in Minnesota. For in- 
stance, a week’s traffic census on State Road No. 1, Dakota 
County, which is the main road leading in from Iowa to the 
Twin Cities, showed an average of 1,129 automobiles per day, 
the National Parks highway in Sherburne County carried an 
average of 433 automobiles per day, while other main roads 
leading to recreation districts, carried an average of from 
With the improvement of the 
main lines which is contemplated it is reasonable to assume 
that the main arterial highways from the south will carry 
on an average of 1,000 machines per day, while the main lines 
to the recreation districts will have as a general average 
about 600 machines per day. A careful count of automobile 
traffic has shown an average of 3% passengers per automobile. 
From this basis deductions can be drawn as to volume of 
traffic and probably expenditures by tourists. 
Interurban Buss Service 

An interesting feature of road development in Minnesota, is 
the increase in interurban buss service, particularly in the 
northern part of the state, where it was not expected that 
such service would be patronized to any great extent. There 
are a great many of such lines, but one buss line in particular, 
160 miles long, runs on a time schedule similar to the rail- 
road train service, and is able to maintain this schedule with 
running time of over 20 miles per hour. 

Freight Haulage on Highways 

The freight haulage by highways has not developed to any 
great extent in this State as yet, but this is due partly to the 
fact that main lines of travel have not been connected up. The 
road auhorities are expecting that; this traffic will come in 
great volume in 1918 on account of car shortage and insufficient 
railroad equipment, which will porbably result in the necessity 
for more durable types of roadway than are in use at the pres- 
ent time. 

Minnesota has adopted the policy of building gravel sur- 
faced roads and intends to carry this work forward this 
year but with the full realization of the fact that it is only a 
short time until our main lines of highways must be surfaced 
with a more durable pavement to withstand the heavy motor 
truck and rapid passenger vehicle traffic to which these roads 


will be subjected. 





Features of Good Road Work in New Mexico 

By James A. French, State Highway Engineer, Santa Fe, N. M. 

The road building season in New Mexico covers the time 
from January 1 to December 31. Some few exceptions may 
be made to the above statement, and I herewith note them: 
In the high mountain ranges, where the rainfall (including 
snowfall) exceeds 20 in. annually, it is not advisable to at- 
tempt road construction during the months of December, Jan- 
uary, February and March, but this area is so small in com- 
parison with the area of the state as a whole that it should 
not be considered in the statement above. Another setback to 
extensive road construction may come during the period of an 
extended drouth, these drouths lasting from six to ten months 
and occurring at intervals of ten years or longer, hence they 
cannot be considered as changing the above statement. When 
the question is asked, then, “What is the road-building sea- 
son?” or “When does it begin or end?” it may be truthfully 
said that the road-building season is continuous throughout 
the year. Frequently I have known construction camps that 
have worked their 313 working days in a year without the loss 
of a single day from inclement weather conditions. 

Recent Road Expenditures 

During the fiscal year, November 30, 1916, to November 30, 
1917, the state expended $262,000 in roads and highway 
bridges. During the same period the counties expended $361,- 


000, or a combined total of $632,000 by state and counties. 
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During the fiscal year, November 30, 1915, to November 30, 
1916, the state expended $462,000 and the counties expended 
approximately $400,000, or a combined total of $862,000. The 
combined expenditures of 1916 exceeded the 1917 expenditures 
owing to the fact that the State Road bonds were available 
during 1916. 

Money Available for 1918 

During the fiscal year 1918 the state will have available 
$376,900 and the counties $614,900, or a combined total of 
$991,800. 

The Forest Service has distributed to the counties having 
forest reserves within their boundaries $29,200. There is 
available and to be expended by the Forest Service under its 
direction $110,000 for the year 1918. Two counties have bond 
issues amounting to $125,000, available during 1918. Under 
the Federal Aid act there is available for 1918 the sum of 
$236,000. 

The above figures indicate that there has been no lessening 
in the sentiment for highway construction throughout the 
state. The indications are that the sentiment is overwhelm- 
ingly in favor of a continued and extensive program of road 
building. The total sum outlined above, viz., $1,492,000, for 
highways during 1918 is indicative of the wishes of the tax- 
payers throughout the state. 

The war has had some effect in our state upon certain 
classes of labor, more particularly the semi-skilled labor, but, 
generally speaking, there has not been much change, except 
that the prices of labor have increased. 

Use of Convict Labor 

Convicts are used and there have been at times from one 
to three camps at work during the past year, all under the 
honor system. Recently, under a new arrangement with the 
penitentiary authorities, I have made a contract with the su- 
perintendent of the penitentiary to furnish me convicts on the 
road grade at $1 per day of eight hours. The penitentiary 
furnishes all cost of the convicts, our foreman hiring the men 
as any day laborer would be hired. In addition, the peniten- 
tiary pays each convict 15 cents per day. After two months’ 
work under this arrangement I am satisfied with its effi- 
ciency. 

Post Roads Unimportant in Sparsely Settled States 


To date eleven Federal Aid projects have been submitted 
to the Department of Agriculture, but so far the result has not 
been learned. I am of the opinion that some amendment 
should be made to the Federal act to give more authority to 
the Secretary of Agriculture to build the main highways, re- 
gardless of the post-road phase, which in this state starts roads 
anywhere and ends them nowhere. I believe this feeling is 
shared by the neighboring states, as our conditions are similar 
and differ from the conditions in the thickly settled states. 





U. S. Intercity Parcel Post Motor Truck Routes 


At the present time (February 1) the United States gov- 
ernment either has in actual operation or has authorized seven 
routes for highway express and freight trains. In addition, 
the Postoffice Department has under advisement the establish- 
ment of 41 other main routes and 10 feeder routes to traverse 
various sections of the country. 

The proposition laid out by the government contemplates 
main truck lines that will cross the country from east to west 
and from north to south, with numerous feeder routes. The 
plans of the Postoffice Department in this connection were ex- 
plained in Chicago recently by James I. Blakeslee, Fourth As- 
sistant Postmaster General, in charge of the rural free delivery 
branch of the postal service, in addressing the newly organ- 
ized Highway Industries Association. 

“The Postoffice Department is deeply interested in the 
progress of road work,” Mr. Blakeslee said. “In every produc- 
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ing section of the country today there-is bound to be a reduc- 
tion in production, a condition brought about by the fact that 
so many men have been called into war service. 

“It is vitally essential that theré should be an increase in 
production and one of the best ways to bring this about is to 
give the producer the best possible means of transportation. 
To this end we would inaugurate a vast system of motor truck 
lines, over which manufactured articles as well as farm prod- 
ucts might be transported cheaply and quickly from the pro- 
ducer to the consumer. 

“Along one line of motor truck transportation now in serv- 
ice we investigated and discovered that under the ordinary 
system it was necessary to handle a case of eggs 14 times 
between the producer and the consumer. Our truck line de- 
livers a case of eggs with only two or three handlings at the 
most. 

“On a two weeks’ test between Philadelphia and Oxford, 
Pa., a distance of 120 miles, our truck surmounted all diffi- 
culties, including snow and ice, and was not more than 20 
minutes behind schedule at any time. 

“The government motor truck service as laid out would 
consist of trunk lines or through connection routes and feeder 
or short-line routes. The trunk lines naturally would be lo- 
cated between large cities in order that a good market would 
be available at both ends of the route. In this way the trucks 
would be loaded going both ways. 

“Feeder routes could be located so as to provide for quick 
transportation from the main lines to the various markets 
provided, thereby bringing the producers in the great garden 
truck territories into direct daily communication with the con- 
sumers. The plans call for about 125 trucks to start.” 


The government lines now in operation and authorized in- 
clude the operation of trucks between Philadelphia and Balti- 
more, Baltimore and Washington, Columbus and Zanesville, 
Philadelphia and Atlantic City, Washington and Leonard- 
town, Baltimore and Solomon Island, and Baltimore and Lan- 
easter. The other fifty main and feeder lines will cover vari- 
ous routes through the east, central west and the south. 

Lines between Chicago and Springfield, O., and between 
Chicago and Indianapolis are expected to be in operation with- 
in the next sixty days. 

According to Mr. Blakeslee, the object is to enlarge the de- 
livery zone of every city through which the lines will pass. 
This should have a tendency not only to prevent prices of 
produce from going higher, but should reduce them. 

On the motor truck mail route between Washington and 
Baltimore trucks leave each city daily at 6 a. m. The truck 
trains meet midway between the two cities, exchange loads, 
and return to their starting points. 








COMING CONVENTIONS 




















UNITED STATES GOOD ROADS MACHINERY EXHIBIT 
—Exhibit at Little Rock, Ark., April 15-19. Sec’y., J. A. Roun- 
tree, 1021 Brown-Marx Bldg., Birmingham, Ala. 


UNITED STATES GOOD ROADS ASSOCIATION—Will 
convene in Little Rock, Ark., April 15-17. U.S. Senator J. H. 
Bankhead, Pres. Sec’y., J. A. Rountree, 1021 Brown-Marx 
Bldg., Birmingham, Ala. 


BANKHEAD NATIONAL HIGHWAY ASSOCIATION— 
Will convene in Little Rock, Ark., April 18-19. T. S. Plowman, 
Pres. Sec’y., J. A. Rountree, 1021 Brown-Marx Bldg., Birm- 
ingham, Ala. 
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HOW THE CONTRACTORS ARE BIDDING 























Bidding Prices on Enlargment of Rapid Sand Water 
Filters at Fort Worth, Texas 


Table I herewith gives in parallel columns the engineer’s 
estimate of cost and the bids submitted on the enlargement 
of the water filtration plant at Fort Worth, Texas, by the 
construction of additional filters. The bids were received 
January 30, 1918. J. VanZuben is city engineer and John H. 
Gregory, 170 Broadway, New York, is consulting and design- 
ing engineer on the work. The contract was awarded to the 
Pittsburgh Filter Manufacturing Company, Pittsburgh, Pa. 





Some Unit Bids Submitted on Okmulgee, Okla., 
County Roads 
Herewith are given some of the unit prices bid by various 
contractors dn the Okmulgee County, Oklahoma, Roads on 
December 11, 1917, as furnished this journal by Harrington, 
Howard & Ash, Consulting Engineers, Kansas City, Mo. 


Park-Moran Company 
The Park-Moran Company, bidding on nine sections, bid 
from $2.18 to $2.40 per square yard for monolithic brick 
complete. 
Hanlon & Okes 
Hanlon & Okes, bidding on ten sections, bid $1.85 per 
square yard on bituminous macadam complete, and $2.35 on 
asphaltic concrete complete. Their bid on five sections was 
$1.96 for concrete complete. 
J. K. Shinn 
J, K. Shinn bid $2.30 per square yard on concrete pavement 
complete on four sections and $2.34 on two sections. 
James Stanton 
James Stanton bid $2.24 on concrete pavement complete 
on three sections and $2.22 on three other sections. 
W. A. Swatek & Co. 
W. A. Swatek & Co., bidding on three sections, bid $2.05 


per square yard on bituminous macadam complete, $2.15 on 
concrete complete and $2.41 on monolithic brick complete. 


Warren Bros. Company 
Warren Brothers Company, bidding on 13 sections, bid 
from $1.33 to $1.39 on asphaltic concrete No. 1, except base, 
and from $1.28 to $1.34 on asphaltic concrete No, 2, except 
base. They also bid from 88 cts. to 94 cts. on labor on wear- 
ing course of asphaltic concrete No. 1 and No. 2. 
J. J. Harrison Construction Company 
The J. J. Harrison Construction Company, bidding on 19 
sections, bid $1.40 ($1.50) per cu. yd. on solid rock excavation, 
70 (80) cts. on intermediate excavation and 40 (40) cts. on 
common excavation; $30 ($25) per 1,000 ft. on machine grad- 
ing; 20 (40) cts. per lin. ft. on rock subdrains; from 85 cts. 
to $1.50 ($1.25) for placing 12 to 18-in. culverts per lin. ft., 
$1.72 to $3.20 ($1.75) on 24-30-in. culverts and $2.21 to $4.95 
($2.25) on 36-42-in. culverts; $9 ($9) per cu. yd. on rubble 
stone headwalls for drains; from $6.40 to $14 per cu. yd, for 
hauling and placing slabs in culverts ($8.25); 65 cts. ($1.25) 
for paving waterways slab culverts, and $9 ($10) per cu. yd. 
for rubble stone masonry in culverts. 


S. P. Romans 
The bids of S. P. Romans covered the same items as those 
of the J. J. Harrison Company and are given in parenthesis in 
each case after the Harrison bid. 


F. P. McCormick 


The bids of F. P. McCormick covered the same items, in 
general, as those of the Western Paving Company, and are 
given in parenthesis in each case after the Western bid. The 
Western Paving Company bid $1.68 ($1.80) on solid rock, 84 
(90) cts. on intermediate, and 48 (40) cts. on common ex- 
cavation, respectively; $36 ($40) on machine grading per 1,000 
ft; 24 (25) cts. on rock subdrains per lin. ft.; from $1.02 to 
$1.80 ($1.85) for placing 12-18-in. culverts per foot; $2.06 to 
$3.84 ($3.85) for placing 24-30-in. culverts per ft.; $2.65 to 





TABLE I—ENGINEER’S ESTIMATE OF COST AND CONTRACTORS’ BIDS FOR ENLARGING MECHANICAL FILTER PLANT AT 
FORT WORTH, TEXAS. 





Item Quantity 
oi IIR 75k ot on nui eon de acme emda hea diate ehbe meee 1,800 cu. yds. 
2. Removing vault and appurtenant work............. lump sum 
ie I oa oe arena db enewdew eine sie ceanwewben lump sum 
Sh. CE. . oss te behneses habe ewkedaveeeeun lump sum 
ee i ae on ee ending ade deahn ehh oeuale beeenete 16 tons 
6. Bell and spigot special castingS ...........cceceeecceeee 3 tons 
7. Concrete in substructure and superstructure...... lump sum 
8. Miscellaneous steel and cast iron fittings........... lump sum 
i aii at ad adte Gabe. abe bee Soe wa hobs eek koa eee 4 

10. Strainer systems 

ee Ee ED acetic penntcccanvee dine 

sO i adhe ise aia ne Cale glnmna gis kau 

13. Rate controllers and loss of head gages...........ccceceeeees 4 
A—Builders Iron Foundry make .........cccecccssccsececs 4 
B—Pittsburgh make: Venturi type ................ceceeee 4 
C—Pittsburgh make: Self-contained type ................ 4 

i MI is 65 nar n6s FUG baG eee eee eL ed Eta lnawiomn ee 4 
ee OI 2s. oa as wr gigi it hood deh aie ee Oo ecaticenee 4 
i 5 ian erik gb eh a a Daweh degre he eae eae 4 

De ee I hee cceciacneekdasencceernaw eens lump sum 
pe eee lump sum 
B—With Renselaer valves .......ccccceccccccccves lump sum 

16. 24-inch wash water meter .........eccecececcevecees lump sum 
A—Builders Iron Foundry make ................. lump sum 
i: (ee acgadied nee ceaameandl lump sum 

(fe err lump sum 

Ses. ee TUE WEE DED oc civcccccseccccccrcseenee lump sum 

19. Chlorine control apparatus—stationary type........ lump sum 

20. Chlorine control apparatus—portable type.......... lump sum 

Sie SE INNO. he Wevecesensiceteckicaccweaent lump sum 


Total—Maximum 
Total—Minimum 


: Pittsburgh Filter N. Y. Continental 
Engineer’s Mfg. Co. Jewel Filtration Co., 
Estimate Pittsburgh, Pa. New York, N. Y. 

Price Amount Price Amount Price Amount 
0.50 $ 900.00 ¢$ 1.05 $1,890.00 $ 1.25 $ 2,250.00 
aitnteabaiere 500.00 Py pe 200.0 ap ere ae 1,200.00 
jecenwes 400.00 iaipnatears 600.00 wewaee 425.00 
Cndcssoian 580.00 Patniemeints 950.00 i tadieditacta 1,200.00 
80.00 1,280.00 138.00 2,208.00 152.00 2,432.00 
100.00 300.00 200.00 600.00 240.00 720.00 
binceaees 6,540.00 scataae one 8,000.00 armed tae 13,000.00 
esti ibatacsase 300.0 sc aanaes 450.00 a ciiiacite ,300.0 
2,600.00 10,400.00 1,600.00 6,400.00 2,500.00 10,000.00 
1,575.°0 6,300.00 1,500.00 6,000.00 3,157.00 12,628.00 
sanvemee 1,100.00 Siew oees 1,000.00 aieieannac 2,347.00 
Sa Ceci ar 1,800.00 Kalai icee 2,800.00 iccnaaam 4,800.00 
1,200.00 Ceeeee Gkeseane” “egeleaes Seabee scateeaes 
eben  waheekeaw 1,200.00 4,800.00 1,725.00 6,900.00 
trbekie sedenas 900.00 3,600.00 ieamaaen es eee ee 
bisuies  ‘“amaumaces 700.00 2,800.00 i wtb iustactncate 
700.00 Se 8 8=-_ Cowseaebets Saaeens. Aebeeebee  xxeaeas 
pina i Waventouc 490.00 1,960.90 oa alte otie aakceainiaai 
wikia, games  Igadaedsn . Vatelmeeai 480.00 1,920.00 
ini 6) 13,000.00 Sentians eae <iheuees naitata ieaeahee 
mGttese <@vnatie @xtlences 19,000.00 anwar 22,200.00 
tektcenee thie. «peas 18,000.00 eee cnn akones 
aban 2,350.00 eer Sak aiahicades baaeenas ccaieceiias 
‘Mabieye  hidtiax  erabesds 2,500.00 Kalani 2,700.00 
anucaed’  wcemAGtd . tolianas 1,300.00 eee itaiplanaasrass 
Meawwaa 800.00 einciaienis 560.00 peewee 800.00 
pe gran aes 250.00 ica acaie ee 300.00 ee ee 375.00 
utiietes 950.00 ee 800.00 ere 1,050.00 
are 450.00 susbenew 550.00 echieulaee 625.00 
gabamested 7,500.00 oS natch 7,000.00 ae SS 9,100.00 
$63,300.00 $68,508.00 $97,972.00 
63,300.00 64,308.00 97,972.00 
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$5.95 ($5.85) for placing 36-42-in. culverts per foot; $10.80 
($10.90) for rubble stone headwalls for drains, per cu. yd.; 
$7.68 to $16.80 ($10.10) for hauling and placing slabs on cul- 
verts per cu. yd.; 80 ($1.00) cts. per sq. yd. for paving water- 
ways slab culverts; $1.73 to $1.93 ($1.85) per sq. yd, for 
bituminous macadam; $1.00 ($1.08) per sq. yd. for broken 
stone paving base in place; $1.28 (—) for asphalt concrete 
paving No. 1 except base; $2.28 to $2.34 (—) for asphalt 
concrete pavement No. 1 complete; $1.23 ($1.32) for asphalt 
concrete pavement No. 2 except base, and $2.23 ($2.35) for 
asphalt concrete pavement No. 2 complete. 





Bids on Pipe Drainage System at Garden Prairie, Il. 


On November 15, 1917, bids were asked by the commission- 
ers of Coon Creek drainage district, at Garden Prairie, Ill. 
Bids were asked for the furnishing and laying of 4,222 ft. ot 
27-in. tile; 3,200 ft. of 26-in.; 3,100 ft. of 24-in.; 700 ft. of 22-in.; 
2,600 ft. of 14-in.; 600 ft. of 12-in.; 7,175 ft. of 10-in.; 4,965 ft. 
of 8-in.; 3,070 ft. of 6-in.; also 1 intake for 22-in. tile and 6 ce- 
ment bulkheads. 

Bids were accepted separately for material and for all la- 
bor, including hauling, ete.; also for the complete job. 

The following are the total quantities required of each sized 
tile: 3,070 ft. 6-in.; 4,965 ft. 8-in.; 7,175 ft. 10-in.; 600 ft. 12 
in.; 2,600 ft..14-in.; 700 ft. 22-in.; 3,100 ft. 24-in.; 3,200 ft. 26-in. 
and 4,222 ft. 27-in. 

On the tile the 22 to 27-in. trench was from 4% to 6 ft. deep. 
Balance of the work ranged from 3 ft. deep to 6 ft. The work 
of hauling the tile an average of 4 to 5 miles was let at $30 per 
carload, each carload making about 10 wagon loads. No bids 
were received for laying 22, 24 and 26-in. tile. This work and 
10 miles additional will be let some time this winter, reports 
Arthur L. Webster, municipal and drainage engineer and 
county surveyor, Wheaton, Ill., engineer on this work. 

The following bids were received: 

Millard Carr, DeKalb, I11.— 

2,175 ft. 10-in. at 16 cts.; 600 ft. 12-in. at 20 cts.; 2,600 ft. 
14-in. at 29 cts.; 4,222 ft. 27-in. at 61 cts. 
Frank Greene, Garden Prairie, Ill.— 

—McCue Connection— 

425 ft. 6-in. at 6 cts. 

—Line “Y”’— 

2,700 ft. 10-in. at 10 cts.; 200 ft. 6-in. at 5 cts.; 545 ft. 6-in. 
at 5% cts.; 100 ft. 6-in. at 5% cts.; 100 ft. 8-in. at 7% cts. 
Alex. Larson, Wheaton, Ill.— 

—John Wallace Branch— 
2,300 ft. 10-in. at 12 cts.; 1,415 ft. 8-in. at 14 ets.; 1,500 ft. 
8-in. at 15 ets.; 1,800 ft. 6-in. at 10 cts. 
—McCue Connection— 
425 ft. 6-in. at 8 cts. 
—Line “Y’— 

2,700 ft. 10-in. at 15c. 

—Branch No. 1, Line “Y”— 

200 ft. 6-in. at 7 cts. 

—Branch No. 2, Line “Y”— 

545 ft. 6 in. at 7% cts. 

—Newman Connection, Line “Y”— 

100 ft. 6-in. at 74% cts. 

—Beckington Connection, Line “Y”’— 

100 ft. 8-in. at 8 cts. 

Wm. Wallace, Marengo, Ill., bid a lump sum of $250 on the 
2,300 ft. 10-in., John Wallace branch. 





Trade Notes 
The general offices of The Pioneer Asphalt Co. of Chicago 
and Lawrenceville, Ill., are now at 7323 Woodlawn avenue, 
Chicago. The Company will continue to produce a full line 


of bituminous products of the highest quality and asphalts 
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for every purpose. They will also continue to handle paints, 
pipe coatings, expansion joint, mineral rubber, insulation 
compound, filler, roofing cement, waterproofing and other 
bituminous products of like nature. 

The Pacific Derrick & Hoist Co., 3223 First Avenue, South, 
Seattle, Wash., is the new name of The Burbank Machinery 
Co. The personnel of the Company remains the same. The 
new name is more indicative than the old of the specialty in 
service now being rendered. 

The Kentucky Rock Asphalt Co., Louisville, Ky., are the 
successors in Kentucky of the Wadsworth Stone and Paving 
Co. of Lambert street, and P. R. R., Pittsburgh, Pa., asphalt 
and cement paving contractors. 

After an existence of nine years as a department of the 
Chicago Pneumatic Tool Company, the motor truck interests 
of the company were on January ist taken over by a new 
organization known as The Little Giant Truck Company. From 
small beginnings the motor truck department of the Tool 
Company had grown to such proportions that a separate or- 
ganization to handle its many and varied interests became 
absolutely necessary—this growth was particularly marked 
during the past year. A good staff of active dealers eager to 
ally themselves with a twenty-five year old concern—a com- 
plete line of motor trucks from one to five tons capacity, the 
Duntley Gas Generator which permits the use of cheap fuels 
such as kerosene and distillate as an exclusive feature—have 
helped to build up the prestige of the Little Giant truck and 
to practically double the volume of business during 1917. The 
Little Giant Truck Company is owned and controlled by the 
Chicago Pneumatic Tool Company, and the officers are the 
same, W. O. Duntley, President; W. B. Seelig, Secretary; L. 
Beardsley, Treasurer; with T. J. Hudson, Sales Manager. 
The headquarters will remain in the Little Giant Building, 
1615 Michigan avenue as heretofore. 

There has been a consolidation of the Moline Automobile 
Company, makers of Moline-Knight motor cars and the Root 
& Van Dervoort Engineering Company into Root & Van Der- 
voort Engineering Company of East Moline, Illinois, an Illi- 
nois corporation. The officers and management remains the 
same and there is no change whatever other than in the 
name of the company. In the past these two companies have 
always been virtually synonymous, operating, however, under 
the two firm names under the control of the same general 
officers. For the season of 1918 the Root & Van Dervoort 
Engineering Company, in addition to building Moline-Knight 
automobiles, will have a big production of stationary engnes, 
tractor and automobile motors, besides filling large United 
States Government contracts. The Moline-Knight automobiles 
will be built in two chassis, one 40 H. P. and the other 50 H. 
P., known as the Models “C” and “G” respectively with prices 
running from $1,650 to $2,280. 

The Concrete Mixing and Planing Co., Chicago, has re- 
moved its offices from 123 W. Madison street, to the First 
National Bank Bldg. 








PERSONAL ITEMS 




















ALEXANDER Potter, C. E., consulting engineer, 50 Church 
street, New York, has been engaged by the U. S. Government 
to act as consulting engineer in the design and construction of 
the sewerage, drainage and water supply systems for the new 
U. S. Government Explosive Plant, to be located near the 
Charlestown, W. Va., and upon which the government will ex- 
pend some sixty millions of dollars. 
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Ropert L. Fox, formerly of Johnstown, Pa., is the new 
city engineer of Bethlehem, Pa. 

Greorce H. LurnHer and JAMES M. Homer have been ap- 
pointed water commissioner and commissioner of public works, 
respectively, of Olean, N. Y. 

W. L. Youncr has been reappointed general superintendent 
of the New Castle, Ind., water and light plant. He has held 
this position since 1914. 

ArRNoLp B. MacSray has been appointed commissioner of 
the Department of Street Cleaning of the City of New York 
to succeed J. T. Fetherston. Mr. MacStay was formerly sec- 
retary of the department and later deputy commissioner. The 
salary of this position is $7,500 per annum. 

Cc. A. BrincHam has been appointed city manager of Walt- 
ham, Mass. He was formerly town manager of Norwood, Mass. 

Geo. M. Comey, WM. ASHLEY, A. M. Tower, ELLSWORTH 
SHERWOOD, HERMAN, Lupwic, HERBERT A. MOREAN, HENRY M. 
Too_e, ADOLPH GEDEON, WILSON M. GRAYELL, NICHOLAS GERTEN, 
CLAYTON Farris, E. S. Farrtey, RAy WILSON, F. W. TRUEX and 
JosepHu U. ScULLivan, all former employes of the Lakewood En- 
gineering Co., are now in the U. S. military service. 

V. K. McBripe, until recently advertising manager of the 
American Motor Truck Co. of Detroit, has been commissioned 
a captain in the ordnance department, with headquarters at 
Washington. 

Orto F. Firzparrick, for seven years assistant city engineer 
at Crawfordsville, Ind., has been appointed city engineer at 
that place. 

D. T. Prerce, for some years executive assistant of the Bar- 
ber Asphalt Paving Co., Land Title Bldg., Philadelphia, Pa., is 
in France on a special mission for the American Red Cross. 

Francis E. DANIELS, assistant engineer with the Pennsyl- 
vania State Department of Health, is now captain in the San- 
itary Corps, stationed at Camp Greene, Charlotte, N. C. 

C. A. RASMUSSEN, formerly superintendent of the water 
and light department at Clay Center, Kans., has been ap- 
pointed to a similar position in McPherson, Kans., to succeed 
Arthur Groesbeck, resigned. 


LOGAN WALLER PAGE, GEORGE H. Pripe and HENrRy G. SHIR- 
LEY have been appointed members of the highway transport 
committee of the Council of National Defense. Mr. Page is 
director of the U. S. Department of Public Roads and Rural 
Engineering. He is a graduate of the Virginia Polytechnic 
Institute and also of Harvard University, class of 1893. Mr. 
Pride is president of the Heavy Haulage Co., of New York 
City. He is a graduate of Columbia University. Mr. Shirley 
is chief engineer of the Maryland State Roads Commssion, 
Baltimore, Md. He is a graduate of the Virginia Military In- 
stitute, class of 1896, and has the degrees of C. E. and Dr. S. 
He was formerly with the New York Central and Hudson 
River Railroad, District of Columbia Engineering Department, 
Washington, D. C., assistant engineer with the Baltimore & 
Ohio Railroad, and county engineer for Baltimore county. 

WALDo 8S. CouLTER has opened offices as a consulting, de- 
signing and supervising engineer in the Engineering Building, 
New York. He was formerly a member of the engineering 
firm of Hansen & Coulter, dissolved. 

Henry Beck has been appointed service director of Elyria, 
O. He was formerly engaged in the contracting business in 
that city. 

HENRY W. KLAUSMAN has been appointed city engineer of 
Indianapolis, Ind. He was city engineer of Indianapolis dur- 
ing Mayor Shank’s administration and was county engineer 
from 1901 to 1910. The extensive sewage treatment experi- 
ments conducted in Indianapolis were under his direction. 
He succeeds Mr. Jeup. 

AvERY THOMPSON has been appointed city manager of Phoe- 
nix, Ariz., succeeding Robert A. Craig, who goes to Santa 
Barbara, Calif., in a similar capacity. 
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CATALOG REVIEWS 




















The Monograph.—tillustrates and describes the Lanham 
Monograph for measuring flow of water or gases through 
mains or conduits, especially in water waste surveys. Issued 
by the Water Works Equipment Co., 50 Church St., New York. 
6x9 ins.; 14 pp. 

Hammer Pulverizer.—tillustrates and describes the K-B 
pulverizer, an all-steel hammer-mill for pulverizing moderately 
hard materials. 6x9 ins.; 20 pp. Issued by K-B Pulverizer 
Co., Inc., New York City. 

Water Waste Detection.—Literature issued by The Pito- 
meter Co., N. Y. Edison Bldg., New York City. The Cole 
Pitometer System; 6x9 ins.; 62 pp. Illustrates and describes 
the instruments used on water waste survey work and gives 
directions and tables. The Cole Recording Pitometer; 6x9 
ins.; 12 pp. Illustrates and describes this instrument. The 
Cole Pitometer System—Instruments 6x9 ins.; 8 pp. Leaflets 
on Water Conservation by cities and reasons for use of Pito- 
meter Pump Slip Indicator. 

Montezuma Asphalt.—Issued by Warner-Quinlan Asphalt 
Co., 79 Wall St., New York City and Syracuse, N. Y. 8xi1l 
ins.; 56 pp. Gives views showing contsruction of asphalt pave- 
ments and reproduces testimonial letters. Gives specifications 
met by this asphalt and other technical information on as- 
phalt. 

Water Works Tools and Supplies.—Literature issued by A. 
P. Smith Mfg. Co., East Orange, N. J. Illustrates and de- 
scribes the rollowing water works specialties: The “Kellogg” 
Removable Plug; Corporation Tapping Machine; Smith All- 
Pressures Valve; French Pipe Cutting Machine; Wood Water 
Meter Testing Machine; French Patent Lead Remover; Tap- 
ping Apparatus; Devices for Filling Sprinkling Wagons; 
Valve Inserting Machine; Calking Machine; Lead Melting 
Furnace; and, the Smith Hydrant. 


Electro-Chemistry Applied to Sewage Disposal.—Issued by 
Electrotylic Purification Co., 15th St., and Lehigh Ave., Phil- 
adelphia, Pa. 6x9 ins.; 79 pp. Written by F. N. Moerk, Mem. 
Am. Electrochemical Soc., and Mem. Am. Chem. Soc. Sets 
forth in detail principles involved in treatment of sewage 
by electro-chemical process. 


Hoist Tower Equipment.—Issued by Archer Iron Works, 
34th Place and Western Ave., Chicago. Catalog No. 16; 6x9 
ins.; 20 pp. Illustrates and describes full and varied line of 
hoist tower equipment for concreting. 


Reinforced Concrete in Factory Construction.—Issued by 
The Atlas Portland Cement Co., 30 Broad St., New York. 
6x9 ins.; 250 pp. A thoroughly technical discussion of text- 
book proportions. Fully illustrated. Illustrates and describes 
numerous reinforced concrete factory buildings 


Cleaning of Water Mains.—Illustrates and describes appa- 
ratus and methods employed in the mechanical cleaning of 
water mains. Issued by the National Water Main Cleaning 
Co., 50 Church St., New York. 6x9 ins.; 22 pp. Gives data 
on cost and results. 


Buckets and Wagon Loaders.—Issued by The Geo. Harris 
Mfg. Co., Inc., 141st St. and Rider Ave., New York City. 
Hais Digging Wagon Loaders; 6x9 ins.; 8 pp. Gives specifica- 
tions, description and performance of this loader. Hais Buck- 
ets; 6x9 ins.; 8 pp. Illustrates and describes the design and 


operation of the contractor’s bucket. 
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Preserves Roads 
Prevents Dust~ 








Good Roads to the 


Rescue of the Nation! 


Our industrial and military mobili- 
zation has overwhelmed the rail- 
roads. 


Embargoes, a desperate expedient 
to relieve the glut, are incessant 
embarrassments to shippers. 


Even the Government cannot get its 
Sreight through. in some railroad 
yards the wrecking-derricks are 
used to get particular cars out of 
the jam by lifting them bodily from 
the side-tracks to the main-line. 
Switch-yards get so full that the 
main-lines are blocked by waiting 
trains. 

But in those sections where long 
level routes of good roads connect 
the cities, motor-trucks are accom- 
plishing marvels of long-distance 
transportation. 


More and more New England is 
delivering to New York that way, 


with the endless procession of heavy 
trucks, 


Detroit is sending great caravans all 
the way to the seaboard, and that is 
a feat because all the roads are not 
good, 


And one impassable mile in the journey 
is enough to clog the whole line. 


Keep the roads good! Make them 
fit for the new trafic! That should 
be the watchword! 


Construct and treat your roads with 
Tarvia. It will make them not only 
automobile-proof, but motor-truck- 
proof. 


Its use will exclude frost and rain 
and make an a//-the-year-round road. 
It saves labor in replacements and 
repairs. 


The use of Tarvia will insure good 
































: 


tyaj 





Top— Lincoln Highway 


east of 





Greensburg, Pa., treated with 


“Tarvia-B.”’ 


with *‘Tarvia-B.’’ 


X,”” 1915. 





PUBLIC ROADS 


Whereas, It is essential that all 
the transportation facilities of the 
Nation should be brought to the 
highest state of efficiency in order 
that food-stuffs may be moved most 
economically from the farm to the 
market, that manufactured products 
be moved at the lowest cost from 
the factory to the consumer; and, 


Whereas, The public highways 
offer a good, prompt, and economi- 
cal means to supplement transpor- 
tation by rail and water; therefore, 


Be It Resolved, That the prompt 
improvement of our public high- 
ways is important and should be 
forwarded in every proper way. 


—Resolution adopted at War Convention of 
the Chamber of Commerce of the United 
States, held at Atlantic City, September 
18th to 21st, 1917 


en \ pa s 





In Circle — Boston Post -Road—a 
a] Connecticut section — treated 


Bottom—Harrisburg Pike near Col- 
umbus, O., built with ‘‘Tarvia- 
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and the Boston Post-Road hums roads at the lowest possible cost. 
Special Service Department : 
This company has a corps of trained engineers and chemists who have given years of : 
study to modern road problems. The advice of these men may be had for the asking é ° 
A by any one interested. : ee 
E If you will write to the nearest office regarding road problems and conditions in your 2 eS 
= Vicinity, the matter will have prompt attention. z fe 
= POSTE f iusenuaey M1 ATTURNMUNEELALEAMU NN AbAGAUENOONE 1ttetdE fe 3 2 
The Company 
New York Chicago Philadelphia Boston St Louis Cleveland Cincinnati Pittsburgh <a 
Detroit Birmingham Kansas City Minneapolis Nashville Salt Lake City Seattle Peoria 
THE BARRETT COMPANY | Limited: ’ 
Montreal! Toronto Winnipeg Vancouver St. John, N. B. Halifax, N.S. Sydney, N.S. 
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CONTRACT NEWS 


























Contracts AWARDED 











ROADS AND STREETS. 


Ark., Jonesboro—J. F. Morgan & Co., At- 
talla, Ala., award. contr. for rd. construc- 
tion by Commrs. Jonesboro-Nettleton Rd. 
Dist., Craighead County at $125,589. 

Ark., Walnut Ridge—Newman B. Greg- 
ory, Texarkana, Ark., award. contr. for 
constr. of 12 mi. of rd., connect’g Laura- 
town, Portia, Black Rock and Powhatan, 
at abt. $80,000. 

Cal., Hanford—Raisch Improvt. Co., San 
Francisco, award. contr. for grading and 


paving approx. 6 miles Kings Co. Hwy., 
at $48,145. 
Cal., Los Angeles—Geo. S. Benson & 


Sons, City, award. contr. for grading and 
construct’g conc. pavement (11 mi.) on 
state hwy., Monterey Co., at $104,772. 

Cal., Riverside—Johnson-Shea Co., P. O. 
Box 906 Riverside, award. contr. for con- 
struct’g 8% mi. Co. Hwy., in Coachella Val- 
ley at cost of $99,579. 

Cal., Sacramento—W. M. Ledbetter, Pa- 
cific Elec. Bldg., Los Angeles, award. contr. 
on 3% miles state rd., San Diego Co., at 
$77,993. 

Cal., Sacramento—Healy-Tibbitts Constr. 
Co., 9 Main St., San Francisco, award. 
contr. for construct’g 13.25 mis. conc. rd. 


on Sacramento River Levee at Grand Is- 
land, at $137,308. 
Cal., Sacramento—David H. Ryan, 101 





Broadway, San Diego, award. contr. for 
construct’g state hwy., San Diego Co., at 
$45,912. 

Cal., San Bernardino—Phillips & Le- 
Claire, local, award. contr. for cone. pave- 
ment 4 in. thick on Cattick St., at $98,299. 

Cal., Santa Barbara—Fairchild-Gilmore & 
Wilton, award. contr. for Salsipuedes.pav- 
ing, at $16,919. 

Cal., Tulare—Federal Constr. Co., Sharon 
Bldg., Sem Francisco, award. contract for 
paving several streets, at $34,000. 

Cal., Venice—Venice Contract’g Co., lo- 
cal, award. contr. for grading and~-con- 
struct’g 5-in. conc. pavement on Redondo 
Dr., at $31,869. 

Cal., Yuba City—Federal Construction 
Co., local, award. contr. for paving several 
streets, at $21,939. 

Ct., Hartford—De Michiel & Bro., Tor- 


KOLESC 





rington, award. contr. by State Hwy. for 
bldg. rd. in Woodbury, at‘ $30,000. 

Fla., Kissimmee—Peninsular Engineer- 
ing & Contracting Co., Tampa, award. 
contr. for hardsurfacing 45 mi. Sunrise & 
Sunset Trail, at $275,000. 

Fia., Quincy—W. P. Kennedy Constr. Co., 
Tampa, award. contr. for 23,000 sq. yds. 
street paving, at abt. $50,000. 

Idaho, Moscow—Standard Asph. Co., 
Spokane, Wash., award. contr. for improv- 
ing Blake Ave., at approximately $14,000. 

lll., Maywood—Edwin Johnson, 30 N. La 


“Salle St., Chicago, award. contr. for pav- 


ing, at $29,000. 

lll., Oak Park—J. A. Sackley Co., 133 W. 
Washington St., for 17,300 sq. yds. asph.- 
cone. paving, at $30,850; H. G. Goolitz Co., 
Oak Park, 11,580 sq. yds. asph.-conc. pav- 
ing, at $32,767; Standard Pavg. Co., 29 S. 
La Salle St., contr. for 7,392 sq. yds. asph.- 
cone. paving on 6-in. conc. fdn., at $22,819. 

ill., Ottawa—Jos. Leix, 322 W. Main St., 
City, award. contr. for grading, draining, 
curbing and paving, at $4,576. John 
Cherry, Jacksonville, award. contr. for pav- 
ing, at $51,186. 

Ind., E. Chicago—Shea & Co., Hammond, 


award contr. for conc. pavement, at 
$11,900. ; 
ind., Elkhart—Northern Construc. Co., 


City, award. contr. for paving Franklin 
St., at $23,335. 

ind., Huntington—Federal Asph. Paving 
Co., 316 Rentschler Bldg., Hamilton, Ohio, 
award. coritr. for resurfacing Matilda St., 
at $50,698. 

Ind., Lafayette—Slattery & Burke, City, 
award. contr. by Tippecanoe Co., for bldg. 
2.83 mi. of W. A. Dresser Rd., at $99,000. 
G. T. Miller, Lebanon, award. contr. for 
2.39 mi. A. E. Werkhoff Rd., Fairfield Twp., 
at $118,887. 

Ind., Princeton—Geo. Sallee, City, award. 
contr. for construct’g stone rd. in Gibson 
Co., at $19,386. 

Ind., Shelbyville—Sexton & Bolts, Shelby- 
ville, and J. Harvey Snider, Fountaintown, 
award. contr. for two gravel rds., Shelby 
Co., at $9,596 and $12,250 respectively. 

la., Mason City—E. J. Thraves & F. E. 
Hardin, Mason City, award. contr. to build 
18 miles dirt road at Redwood Falls, Minn., 
at $62,000. 

Mass., Chelsea—Coleman Bros., 1 Margi- 
nal St., Holyoke, low bidders for macad. 
rd., at Naval Hosp., at $24,260. 

Md., Baltimore—P. Flanigan & Sons, 
Harford Rd., and B. & O. R. R., award. 
contract by City, for repairing sheet asph. 
& bitum. streets during 1918, at $81,145. 


Municipal Engineers! 


We will gladly send you one of our instruments 
to test on your work without any obligation to purchase until 
it has provedits worth. Kolesch Transits and Levels are 


sturdy, accurate and moderate in price. 


Mich., Lapeer—A. H. McMullen, Attica, 
award. contr. for rd. in Hadley Twp., La- 
peer Co., at $17,888. 

Mich., Reed City—J. E. Kissinger, Ash- 
ton, award. contr. for rd. constr. in Lincoln 
Twp., at $30,000. 

Minn., Duluth—Victor Constr. Co. award. 
oon. for county rd. work at $5,366 and 
$9,924. . 

Minn., New Ulm—Thos. Peterson, Cob- 
den, award. contr. for grading in Brown 
Co., at $880. ; 

Miss., Woodville—B. H. Bass, City, 
award. contr. for improv’g several rds., at 
$20,000. 

Mo., Jefferson City—Pope Constr. Co. & 
l.. Brunner, award. contracts for improv’g 
roads, at $17,563. 

Mont., Billings—Warren Constr. Co., City, 
award. contr. for paving Lewis Ave. with 
bithu., at $49,227. 

N. J., Atlantic City—Sutton & Corson 
Co., 739 Asbury St., award. contr. for fill- 
ing, grading, curbing and graveling por- 
tions Abrecon Blvd. and Venice Ave., at 
$97,917. 

N. J.. Cape May—Cassidy & Homan, City, 
award. contr. for construct’g road betw. 
Cold Spring Harbor and Wildwood Crest, 
at $84,879. 

N. J., Newark—Newark Paving Co., 133 
First St., City, award. contr. for improv- 
ing Concord Ave., at $119,800. 

N. Y., Bronx Borough—Standard Cont’g 
Co., 827 E. 217th St., City, award. contract 
for regulating, grading, setting curbs, lay’g 
walks and cross walks, bldg. inlets, re- 
ceiv’g basins, drain culverts, etc., on 3rd 
Ave., E. 18th St. to Fordham Rd., at 
$52,807. 

N. Y., Buffalo—Spire & Prior, Ellicott 
Sq., City, award. contr. for brk. paving on 
cone. fdn., Churchill St., at $6,999. 

N. Y., New York—Davaney Asph. Co., 
Inc., 515 E. 17th St., City, award. contr. at 
abt. $25,000, for repaving several streets; 
Standard Contracting 'Co., 51 E. 42nd St., 
award. contr. for grading and improv’g 
3rd Ave., at $52,800. 

N , Charlotte—Porter & Boyd, City, 
award. contr. by War Dept., Washington, 
to construct 3 or 4 miles conc. rds. and 30 
to 40 miles sewers, at $500,000. 

N. C., Clinton—R. J. Hudson, Empire 
Bldg., Atlanta, Ga., award. contr. for asph. 
paving, at $50,000. 

Ohio, Columbus — Following’ contracts 
award. by State Hwy. Comn. in various 
counties: Baker Constr. Co., Columbus, 
Sec. ‘‘Q,’’ Columbus-Sandusky Rd., at $36,- 
156; Straw & Huber, Paulding, Sec. ‘‘A-1,’’ 


SURVEYING 
INSTRUMENTS 


FOR SERVICE 


Every detail has 


been studied to give an instrument that can be absolutely 


depended on for unvarying reliability and long life. 


Send today for Catalog illustrating full line 
of Engineers’ and Draftmen’s supplies. 


KOLESCH & COMPANY 


138 FULTON STREET 





NEW YORK CITY 


The Popular Kolesch 
**PIONEER”’ TRANSIT 
No. 7710. 
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DISTRIBUTORS and DEALERS 
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OW is the time to cash. in with an “American” 
Truck Agency. The demand for our trucks will 
no doubt exceed our output this year, and this 

is particularly so of those trucks which will be used in 
hauling freight across the country. 


To Distributors, Dealers and Salesmen in territories where we are 
not represented we will make very favorable contracts. You owe 
it to yourself to examine into the wonderful values found in Ameri- 
can Trucks. 


American Trucks are scientifically standardized, Conti- 
nental Motor, Sheldon Worm-Drive Axles, Covert 
Transmission, Stromberg Carburetor, Pierce Automobile 
Governor, Eisemann Magneto. Four speeds ahead! 
Full 333% more flexibility than the ordinary three-speed 
truck. Gives the right speed for the bad road that must 
be covered in good time. 


IMMEDIATE DELIVERIES ON THREE 
AND ONE-HALF TON CHASSIS 


{Heat Z 117 HRCA 


AMERICAN i MoTOR TRUCK 
iui; DETROIT, MICH! 
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3ellefontaine-Lima Rd., at $13,450; Gray 
Bros., Bowling Green, Sec. ‘“‘K”’ and Sec. 
“Ei -2,”” Toledo-Napoleon Rd., at $85,802 
and $72,935 respectively; Sec. ‘‘F,’’ Barnes- 
ville-Woodfield Rd., to Wilson Constr. Co., 
at $30,263; A. G. Witte & Son, Elmore, Sec. 
“K-1," Toledo-Elmore Rd., at $24,333; 
Modern Constr. Co., Fremont, Sec. ‘‘E-1,’’ 
Bowling Green-Port Clinton Rd., at $12,- 
106 and $7,333; and Sec. ‘‘A,’’ Fremont-Oak 
Harbor Rd., at $13,734; Sec. ‘“‘E,’’ Fremont- 
Dert Clinton Rd., at $56,074, and Sec. 
“‘A-1,"" Upper Sandusky-Tiffin Rd., at $35,- 
938; Donn & Langenderfer, Toledo, contr. 
for See. ‘“Q,’’ Upper Sandusky-Bellevue 
Rd., at $29,590; L. R. McMichael, for Sec. 
“L,’’ Galion-Bucyrus Rd., at $55,222. 

O., Bucyrus—L. R. McMichael, Bucyrus, 
award. contr. by Crawford Co., for bldg. 
1.79 mi. brk. rd. on conc. base, at $55,000. 

O., Toledo—Gray Bros., Bowling Green, 
O., award contr. for 8.3 mi. Maumee- 
Waterville Hwy. constr., at $159,350. 

O., Youngstown—Kelley & Mayer Co., lo- 
eal, award. contr. for paving three streets, 
at $57,794. 

Okla., Sapulpa—Nolan Paving Co., local, 
award. contr. for paving in Dist. No. 37, at 
$38,430. 

Ore., Astoria—J. H. 
award. contr. for constr. 
at $70,240. 

Ore., Coquillee—Dean & Brown, Marsh- 
field, Ore., award. contr. for macadamizing 
portion Empire-Sunset Bay road, Empire 
to Tar Heel, at $15,400. 

Pa., Erie—Wm. Spento, Binghamton, N. 
Y., award. contr. for rein.-conc. constr. on 
3 miles Harbor Crk. Twp. rd., at $64,000; 
Jos. McCormick & Son, Erie, Pa., award. 
contr. for 15,500 ft. westwardly on Ridge 
Rd. to point west of Asbury chapel, at $78,- 
395. 

Pa., Harrisburg—Jos. McCormick & Bro., 
Erie, award. contr. for constr. of sec. State 
Hwy. No. 272, 13,750 ft., at $76,395; Frank 


Tillman, Portland, 
of 3-mile hwy., 


Stento, Binghamton, N. Y., award. contr. 
for construct’g sec. on State Hwy. Route 


No. 87, 15,058 ft., at $64,478. 

Pa., New Kensington—State Constr. Co., 
Parnassus, award. contr. for resurfacing 
4th Ave., at $2.40 per sq. yd. (12,000 sq. 
yds. %-in. cement-sand mortar bed on old 
brk. base). Young Road Builders Co., 925 
Farmers Bank Blidg., Pittsburgh, award. 
contr. for furnishing asphalt blks. 
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Ss. C., Columbia—R. M. Hudson, Empire 
Bldg., Atlanta, Ga., award. contr. for con- 
struct’g 1.5 mi. asph. pav’g at Camp Jack- 
son, at $40,000. 

S. C., York—York county will build 3 
miles 6-ft. cone. rd. by convict labor. Est. 
cost, $36,000. 

Tenn., Benton—H. B. Hoppendietzel Co., 
Georgia Casualty Bldg., Macon, Ga., award. 
contr. for construct’g rd. around Little 
l'rog mtn., at about $40,000. 

Tenn., Greenville—Mann Constr. Co., 
Knoxville, award. contr. for grading ap- 
prox. 175 mi. earth rds., and macadamiz’g 
147 mi. in Greene Co., at $510,000. 

Tex., Crosbyton—Sidney Webb. Bellevue, 
award. contr. for 22.66 mi. rds., Crosby Co., 
at $46,026. 

Tex., El Paso—El Paso Bithu. Co., El 
Paso, award. contr. to repair, reconstruct 
and resurface El Paso-Ysleta Rd., at 
$180,000. 

Tex., Galveston—Sam Fridner, Galveston, 
award. contr. to improve 5% mi. of Hwy. 
No. 2, at $20,274. 

Tex., Houston—Horton & Horton, Hous- 
ton, award. contr. by War Dept., for lay- 
ing tarvia pavement on all main roads in 
camp, at $100,000. This firm also has con- 
tract for all construction work to be done 
at Camp Logan, total est., includ’g above 
road wk., $538,000. 

Va., Norfolk—J. U. Addenbrook’s Sons, 
City, award. contr. to build conc. road over 
Govt. right-of-way to Pig Point Ord. De- 
pot site, 1% mile hwy., 18 ft. wide, at abt. 


$150,000. 

Wash., Everett—H. S. 
award. contr. by Snohomish Co., 
perm. hwy. No. 32, at $28,448. 

Wash., Olympia—T. Peterson, Eatonville, 
award. contr. by State Hwy. Dept., for 


Wright, City, 
for bldg. 


bldg. National Park Hwy., Pierce Co., from 
Sta. 1235 to Sta. 1495, at $41,745. 
Wash., Pasco—Porter & Conley, Port- 


land, Ore., award. contr, for grading and 
gravel’g 7 mi. hwy., at $28,845. 

Wash., Prosser—O. S. Brown, City, 
award. contr. for macadamizing 7th St. and 
street leading into it, at $10,930. 

Wash., Seattle—Superior Constr. Co., 131 
Nob Hill, City, award. contr. for paving 
Utah Ave., at $46,416. 

Wash., Seattle—Torger Peterson, Eaton- 
ville, Wash., award. contr. for grading and 


sa 


mn nui 
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gravel surfacing portion of National Park 
Hwy., north of Chop, at $41,745. 

Wash., Spokane—Standard Asph. Co., 
award. contr. for grading, paving and side- 
walking Mallon Ave., Monroe to Howard 
St.. at. $31,013 

Wash., Yakima—Wash. Paving Co., Se- 
attle, award. contr. for paving N. Ist Ave., 
bitum. surf. with cone. base, at $60,761. 


SEWERAGE AND SEWAGE 
TREATMENT 


Ala., Anniston—H. N. Bowdry, Birming- 
ham, award. contr. for constr. of san. 
sewer sys. in W. Anniston, at $12,300. 

Ariz., Tucson—A. W. Roberts, Tucson, 
award. contr. for construct’g  rein.-cone. 
storm drain, cone. catch basins; also conc. 
wall and apron in Sixth Ave., at $3,600. 

Cal., Calexico—G. R. Daley, local, award. 
contr. for street improvements has sublet 
contr. for construction of san. sewers to 
Bush Constr. Co., at abt. $18,000. 

Cal., Long Beach—J. Wost, 2152 Reser- 
voir St., Los Angeles, award. contr. for 
bldg. 27, 500 lin. ft. cement pipe sewers, etc., 
in Sewer Dist. No. 7, at $31,487. 

Fla., Tampa—Mabry & Owens, City, 
award. contr. for constructing storm drain 
at Spanishtown Crk. and along Platt St. 
Appropriation for drain, $8,500. 

Ida., Rupert—B. M. Barsden & Co., Butte, 
award. contr. for sewer constr. in Dist. No. 
1, at $82,000. 

lll., Normal—Foley Constr. Co., 127 N. 
Dearborn St., Chicago, award. contract for 
sewer constr., at $16,700. 

Ind., Mich. City—Jas. Gamble, Gary, 
award. contr. for sewer constr. in Dist. No. 
1, at $5,200. 

la., Marcus—Comstock & Hanson, Cedar 
Rapids, award. contr. for laying sewers at 
$23,937. M. Tschliger, Cedar Rapids, 
award. contr. for septic tank, at $10,995. 

la., Mason City—S. R. Bowen & Co., City, 
award. contr. ier laying 2 san. sewers, at 
$2,000. 

Kans., Hutchinson—H. G. Shears & Sons, 
Hutchinson, award. contr. for sewer im- 
provs., at $87,000. 

Mich., Detroit—Wolverine Engr. & Con- 
str. Co., City, award. contr. for lat. sewer 
No. 3042, at $4,980; Jos. M. Affeld, sewer 
No. 2935, at $2,405; No. 3039, at $7,961; No. 
3040, at $13,501; Western Constr. Co., contr. 


Oil Burning Steam Locomotives 
(A Type for All Haulage Requirements) 


“Our 5-ton Bell Steam Locomotive holds the record for low 


haulage costs in this section. 


It operates equally well on any kind of liquid fuel, 


and we are therefore not handicapped in our work on account of sparks, hot 


ashes or smoke. 


licensed engineer was not required. 


Any handy workman of average ability can 
operate and care for a Bell Locomotive. 
Low center of gravity permits of high speed 


over uneven tracks. 


30 Church Street 


We never experienced any trouble in securing fuel oil and a 
It is a thoroughly dependable unit.”’ 


Laurin & Leitch Engineering and Const. Co., Ltd., Montreal, Can. 


fire control. 


Lowest in price. 
You'll find our Bulletin interesting. 


BELL LOCOMOTIVE WORKS, Inc. 


NEW YORK CITY. 


(Founded 1908) 


Can be fired up and ready for operation in 
a few minutes. No hand oiling. One valve 
In sizes from 2 to 18 tons. 
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We can afford any 


Expense that is needed 


to make our Fire Apparatus ses 


exactly right! 


The one thing that we never try to afford 


is a dissatisfied customer. 


That is why we make “Double Duty” 
Fire Apparatus! It stands well with the men 
who are responsible for pleasing the public— 
it gives such Doubly Dependable Service that 


cities recognize the influcnce and prestige of 


the name South Bend *‘ Double Dury. a 


We place that name “Dowdle Duty” on our 
apparatus as a pledge of good faith and better machinery; 
it is a promise that the fire apparatus bearing it is under 
bond to give you satisfaction—and it does. We are not 
only selling you South Bend Fire Apparatus but ‘‘Double 
Duty’’ Service—and we see that you get it! 





Eastern Representative: 


WALTER M. HELLER, 142 Market St., Newark, N. J. 





SOUTH BEND Motor CAR WoRKS 
SOUTH BEND. IND. 
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for No. 2822, at $5,315; No. 3037, at $25,860; 
J. A. Mercier, No. 3043, at $10,700; Wm. 
Porath, Nos. 3029, 3031, 3039, at $7,365, 
$4.564 and $12,391 respectively! Roy D. 
Baker, No. 3030, at $10,827. 

Mich., Detroit—Jeynes & Affeld, 1208 
Ford Bidg., award. contr. for bldg. sewer in 
Linwood Av e., at $279,453; W. Blanck Co., 
contr. for sewer in Davison Ave., at $26,- 


Paul—E. T. Webster, City, 
for construct’g sewer on 
and on Parcel Ave., at 


Windom—Wm. Neuman, Lake- 
for laying 22,000 ft. tile 


Minn., St. 
award. contr. 
Stanford Ave., 
$5,653. 

Minn., 
field, award. contr. 
drains, at $7,200. 

Mo., Kansas City—Donnigan & Briggs, 
Shenandoah, Ia., award. contr. for bldg. 
sewerage sys. in joint sewer dist., at $80,- 


636. 

Mo., St. Joseph—Skillbred Constr. Co., 
award. contr. for sewer construc., at 
, Terry—Security Bridge Co., Bil- 
lings, award. contr. for constructing san. 
sewer system, at $3,985. 

Neb., Aurora—Peterson & Schreiber, 
Omaha, award. contr. for construct’g sep- 
tic tank, at $5,790. 

Neb., Omaha—J. F. Harrington, 3001 Ma- 


son St., City, award. contr. for bldg. sewer 
in Dist. No. 364, at $18,315. 

Neb., Omaha—E. P. Donahue, 306 Lin- 
coln Blvd., award. contr. for sewer con- 


struc. in Dist. No. 608, at $20,311; A. F. 
Hanse, 4701 Franklin St., sewer, at $3,347; 
Hans Willadsen, storm sewer No. 369, at 
$3,347, and J. F. Harrington, Topeka, Kans., 
No. 364, at $18,315. 

N J... Westfield—Ralph F. Relly, 248 
hey award. contr. for 
1,950 lin. ft. 8-in. san. 
in Columbus, Grand- 
and Pine St., 


Somerset St., 
construct’g approx. 
sewer and appurts., 
view Aves. and Seneca Pl. 
at $4,537. 

N. Y., New York—J. Pilkington Co., 96th 
St. and ist Ave., City, award. contr. for 
sewer and pumping sta. in Canal St., at 
$212,000. 

N. C., Charlotte—Porter & Boyd, Char- 
lotte, award. contr. by War Dept. for con- 
struct’g 30 to 40 miles of sewers and 3 or 
4 mi. conc. rds., at abt. $500,000. 

N. D., Wilton—Jas. Kennedy, City, 
award. contr. for construct’g 2,005 lin. ft. 
12-in., 4,747 lin. ft. 10-in., 4,506 lin. ft. 8-in. 
vit. sewer pipe, etc., at $18,968. 

O., Cleveland—Paul Ciraci, award. contr. 
for sewer in E. 125th St., at $4,500; and 
sewer in E. 120th St., at $4,900. 

O., Cleveland—Sprague & Burkhardt, lo- 
cal, award. contr. for sewer in Hamilton 


Ave., N. E., 23rd to 4th St., at $4,600. 
O., Elyria—Granger & Ingleton, City, 
award. contr. for sewer constr. in Filbert 


St., at $2,438. 

0., Youngstown—Turner Constr. Co., Ma- 
honing Bk. Bldg., No. 1, City, award. contr. 
for bldg. Mill Creek Park Dist. sewer, at 
$131,108. Frank George, 1567 Mahoning 
Ave., contr. for Sec. No. 2, at $103,448. 

Okla., Miami—J. T. Lantry, 303 Bk. of 
Com. Bldg., Tulsa, award. contr. for bldg. 
sewerage and water sys., at $29,022. 

Okla., Tulsa—C. Pleasant, Ia. City, 
award. contr. for lay’g 7,200 ft. 24-in. c. i. 
pipe, at $14,995. 

Pa., Erie—Cantrell Co., 30th and Walnut 
Sts., Philadelphia, award. contr. for Mill 
Crk. Improvt., at abt. $975,000. 

Pa., Pittsburgh— ma Thomas Co., 6 
Boundary St., City, award. contr. for sewer 
constr.; F. & F. Duillius, 40 Boundary St., 
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Silence is no longer 
Patriotism! 


Silence is the effect of pro- 
Germanism, for it is just 
what the pro-German 
would ask in order that 
America’s mistakes might 
not be corrected or her 
Full Strength Mobilized. 


Every industry that pro- 
vides employment and 
War Revenues is an es- 
sential industry, and to 
destroy it is to invite the 
soup kitchen. It is a part 
of patriotism to see that 
every American plant is 
kept going as prosperous- 
ly as possible. It is the 
part of patriotism to see 
that we have the money 
to do our full share in 
subscribing for the Gov- 
ernment War Bonds. 




















and Manella Constr. Co., 
also award. contrs. for sewer constr., abt. 
$18,000. 

S. D., Lake Andes—Jas. J. Orr, Yankton, 
award. contr. for sewer sys., at $24,500. 

Tex., Houston—Houston Constr. Co., 
City, award. contr. for construction of 3 
sewers, at $5,000. 

Tex., San Antonio—McKenzie Construc- 
tion Co., City, award. contr. by Southwest- 
ern Insane Asylum for construction of sew- 
age disposal plant; Imhoff tank, sludge bed 
and sprinkling filter, at $12,000. 

Tex., San Antonio—Young & Ramsey, 306 
King William St., City, award. contract for 
constr. of san. sewers in New Braunfels 


Ave. and E. Houston St., at $25,000. 
Wash., Olympia—D. Werts, City, 
award. contr. for sewer construc. in alley 


$72,912 Sherman and Faragut Aves., at 
Wash., Waitsburg—C. H. Sutherland, 

Walla Walla, award. contr. for bldg. 11 mi. 

cone. or vit. sewer pipe line, at $34,577. 


WATER SUPPLY AND PURIFICATION 


Ariz., Navajo Ind. Sch.—R. F. Yoder, 
Gallup, N. Mex., award. contr. for con- 
structing addn. to water sys., at $16,000. 

Cal., Delano—L. E. Prestage, Porterville, 
award. contr: for drilling 14 and 16 in. wells 
for new municip. water plant; $40,000 bonds 
voted for this work. 

Cal., El Centro—Blee & Sears, 1947 Ma- 
teon St., Los Angeles, award. contr. for 


Faultless Service in Every Respect wuen taxine measurements 


That’s what you can rest assured you are getting when you use 


UOFAIMN \hPESO 


ae CONNECTION WITH THE arewouras 


MPROVEMENTS MADE IN TAPE 


§ More of them are in use than all other onl because 
Aa 7 they have for years consistently maintained the highest 
reputation. 


THE LUFKIN fouLe C0. 


Send for Catalog No. 26. 


1509 Lang Ave., . 


SAGINAW, MICH. 
NEW YORK. LONDON, ENG. 
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construc. of water filtration plant for mu- 
nicipal water sys., at $164,000 

Cal., San Pedro—Thos. Haverty Co., Los 
Angeles, award. contr. for construc. of 
water sys., at $12,300. 

Cal., Tracy—O’Brien Bros., San Francis- 
co, award. contr. for construct’g 1,650 ft. 
rein.-conc. discharge pipes, at $18,627. 

Fla., Key West—Williams-Gerstle Engr’g 
Co., New York City, award. contract for 
construct’g conc. tower and tank at bio- 
logical sta., at $4,737. 

Fla., Pensacola—Layne & Bowler Co., 
City, award. contr. for digging wells and 
install’g pumping machinery at Navy Aero- 
nautic Sta., at $17,000. 

la., Sioux City—Harris Air Pump Co., 
Chicago, award. contr. for air lift pumps, 
compressor, air receiver and condensor, at 
$22,232. 

Kans., Eureka—J. S. Davis, local, award. 
contr. for improv’g water sys., at $6,630 

Minn., Franklin—Risberg & Marwick, 
Virginia, Minn., award. contr. for install’g 
water mains, at $23,119; C. A. Johnson, 
Virginia, award. contr. for two 50,000-gal. 
wooden water tanks on 100-ft. steel tow- 
ers, at $14,300; Worthington Pump & Ma- 
chinery Co., 613 Merchants Natl. Bank 
Bldg., St. Paul, award. contr. for three 60- 
gal. vert. single acting triplex pump and 
motors, at $4,380. 

Neb., Aurora— Peterson & Schreiber, 
Omaha, award. contr. for septic tank to be 
installed at mouth of river, $5,790. Key- 
stone Driller Co. also award. contr. for 
double stroke pump, at $2,392. Latter firm 
is located at 426 Monadnock Blk., Chicago. 

Neb., Lincoln— John Mullin, Lincoln, 
award. contr. for concrete reservoir at 
pumping sta., at $14,240. 

N. D., Wilton—W. D. Lovell, Minneap- 
olis, Minn., award. contr. for constructing 
waterwks. in city, at $47,683. 

Okla., Tulsa—C. Pleasant, City, Iowa 
Bldg., Tulsa, award. contr. for laying 7,200 
ft. c. i. pipe, at abt. $15,000. 

Pa., Philadelphia—Memphis Steel Constr. 
Co., Pittsburgh, award. contr. for con- 
struct’g elevat. steel tank and tower at 
navy yd., Phila., at $16,484. 

Tex., Ft. Worth—Taylor Bldg. Co., City, 
award. contr. for construct’g retain’g walls, 
steam plant and water plant for new coun- 
ty jail, at $42,028. 

Tex., Ft. Worth—Pittsburgh Filter Mfg. 
Co., Pittsburgh, Pa., award. contract for 
improvts. at filtration plant to include bldg. 
of basins, extensions of bldgs., install. of 
pipe galleries, at $67,300. Will ask bids 
within 10 days on sed. basins and chem. 
house. Jno. H. Gregory, Conslt. and de- 
sign’g Engr., 170 Broadway, N. Y. City; J. 
C. Lord, Comr. waterwks. 

Okla., Red Fork—W. E. Kerr, City Clk., 
will constr. waterwks. Contr. award. to 
Hughes Engr’g Co., 310 Bk. of Com. Bldg., 
Tulsa, at $18,000. 

Tex., Waco—B. F. & C. E. Davis, Fort 
Worth, award. contr. for construct. of 
5,000,000-gal. reservoir, at $50,857. 

Wash., Waitsburg—G. H. Sutherland Co., 
Walla Walla, award. contr. for construc- 
tion of waterworks sys., at $34,577. 

Okla., Red Forks—Trinity Constr. Co., 
Dallas, Tex., award. contr. for bldg. water 
system, at $17,209. 


BRIDGES AND BUILDINGS 
Cal., Eureka—Mercer-Fraser Co., City, 
award. contr. by Humboldt Co., for bldg. 
600-ft. span cable suspension hwy. brdg., 
with 75-ft. truss brdg. approach each side, 
in Rd. Dist. No. 2, at $76,582. 
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“WHY” 


Genuine Berea 
Sandstone Curbing 


IS SO EXTENSIVELY USED 


BECAUSE: 











Leader-News Building 


522 Marquette Building 


ANAT 


It is Nature’s formation _ 
It is durable—lasts generations 
It adds beauty to your streets 


It does not disintegrate nor decay 
It defies the elements 

It has character 

It is dependable 

It is sold at a reasonable price 


THE CLEVELAND STONE CO. 


PRODUCERS 
MAIN OFFICES: 


WESTERN OFFICES: 





CLEVELAND, OHIO. 


CHICAGO, ILL. 
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For Water, Gas, Culverts, Sewers 


We specialize in Bell and Spigot 
and Flanged Special Castings. 
Also flexible Joint Pipe, Cylin- 
ders, Tubes, 
Ends—High Pressure Fire Service 
Pipes. 


Warren Foundry & Machine Co. 


fs 


mt 
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SPECIFY 
WARREN 


Cast Iron Pipe 


Milled and Plain 


Sales Offices: 

Bowling Green Bldg., New York. 
201 Devonshire St., Boston, Mass. 
Works: Phillipsburg, N. J. 
‘Quality and Service Guaranteed” 
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Fire Department Supplies 


THE OLDEST AND LARGEST MANUFACTURER OF 





EVERYTHING USED IN A FIRE DEPARTMENT 





S. F. HAYWARD & CO. 


39 PARK PLACE. 


So 
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RANSEH 


Pivot Lock Manhole Covers 


For Sidewalk Recepticles, Sweepings and Refuse! 
proof’ because they are ‘‘fool-proof.’’ Thekey can’t be taken from the 
socket until the cover is tightly closed and firmly locked in place—and 
that’s your insurance against accidents. 
‘“Ransehousen.” Illustrated particulars sent anywhere on request. 


The East Iron & Machine Co., 


Makers of Merriman Steam Melting Asphalt Plants. 





NEW YORK CITY. 


NAA 


USE 





Are ‘‘trouble- 


No open manholes if ‘you use 


Lima, Ohio. 
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Cal., Modesto—C. E. Cotton, 16 Califor- 
nia St., San Francisco, award. contr. for 4 
eonc. flat slab bridges, etc., at $16,720. 

Cal., Santa Rosa—Walter L. Proctor, 
City, award. contr. by Sonoma Co., for 
constr. of 2 bridges, one across Copeland’s 
Crk., at $2,768, the other near Wilfred Sta., 
at $2,184. 

D. C., Washington—J. Eichleay Co., Jr., 
S. 20th and Wharton Sts., City, award. 
contr. for steel wk. on military brdgs. at 
engineering depot, at $12,940. 

ill., Dundee—Oltendorf Constr. Co., local, 
award. contr. for construct’g Main street 
bridge, at $42,795. 

i., Springfield — Zibberly Brdg. Co., 
award. contract for O’Hair Co. line brdg., 
at $5,539; for Fitzgerald brdg., at $2,619, 
and Jenkins brdg., at $1,495. 

la., Atlantic—Lana Constr. Co., Council 
Bluffs, award. contr. for corrugated and 
rein.-conc. culverts in Cass Co., at $5,972. 

la., Dyersville—Staner-Herkes Co., Du- 
buque, award. contr. for construc. of a 
cone. bridge in center of Dyersville, at 
$27,994. 

la., Ft. Dodge—Royce & Slater, Strat- 
ford, award. contr. for rein.-conc. and steel 
brdgs. and culverts, at $11,995; J. J. Cain, 
Claire, $7,350; S. Swanson, Webster City, 
$7,296; Knobb & Locke, Humboldt, $2,263. 

la., Nevada—Cole Bros., Nevada, award. 
contr. for 53 bridges and culverts to be 
constructed in Story Co., at $31,000. 

Kan., Kans. City—Ark. Brdg. Co., Wald- 
heim Bldg., Kans. City, Mo., award. contr. 
for Central Ave. viaduct approach, at abt. 
$190,000. E. J. Watterstram, 1117 Rialto 
Bldg., Kans. City, Mo., award. contr. by 
City for Union Pacific portion of James St. 
steel and rein.-conc. viaduct, 1,500 ft. long. 

Me., Trenton—Otto Nelson, 194 Ex- 
change St., Bangor, award. contr. for brdg. 
constr., at $21,000. 

Minn., Minneapolis—W. S. Hewett, Min- 
neapolis, award. contr. for erec. of brdg. 
over Miss. River at Palisade, at $9,673. 

Minn., Palisade—W. S. Hewitt, Minne- 
apolis, award. contr. for constructing brdg. 
over Mississippi River, at $9,673. 

Minn., St. Paul—Fielding & Shepley, 
City, award. contr. for constr. of Center 
Pier Protec., at Marshall Ave. brdg., at 
$18,200. 

Mo., Warrensburg—Western Brdg. Co., 
Harrisonville, award. contr. for construct’g 
9 steel brdgs., at $14,500. 

Neb., Center—Western Brdg. & Constr. 
Co., Omaha, Neb., award. contr. for con- 
struct’g brdg. across Verdigree River, at 
$14,585. 

Neb., Gering—Omaha Struc. Steel Co., 
award. contr. for 2 rein.-conec. brdgs., at 
$24,000 each. 

Neb., Scottsbluff—Omaha Struc. Steel 
Wks., 48th & Leavenworth Sts., Omaha, 
award. contr. for rein.-cone. brdg. across 
N. Platte River near Mitchell, at $41,300; 
and brdg. across N. Platte River near here, 
at $41,300. 

N. J., Jersey City—Bethlehem Steel Co., 
award. contr. for repair’g Passaic bridge, 
at $17,000. 

N. Y¥., Rochester—Seneca Eng. Co., Mon- 
tour Falls, award. contr. for bldg. Clarissa 
St. brdg. over Genesee Riv., at $258,700. 
Brdg. is 1,000 ft. long, and 90 ft. wide. 

N. Y., Troy—Horseheads Constr. Co., 
Horseheads, award. contr. for repairing 
12th St. brdg. over Hudson River, Ont. St., 
Cohoes and 12th St., Lansingburg, Troy, at 
$53,259. 

Ss. D., De Smet—Carl Schultz, local, 
award. contr. for 3 bridges on Red Stone 
Creek, at $9,160. 

S. D., Plankinton—Mike Gales, local, 
award. contr. for 1 I-beam steel brdg., at 
$2,120; 1 32-ft. I-beam_ steel brdg., at 
$2,120; 1 20-ft. I-beam steel brdg., at $17,- 
770; 1 20-ft. I-beam steel brdg., at $1,770. 

0., Youngstown—C. M. Neeld Constr. Co., 
Pittsburgh, award. contr. for construct’g 
Cedar St. brdg., at $46,000. 

Okla., Pawhuska—Missouri Valley Brdg. 
& Iron Co., Leavenworth, award. contract 
for 3 bridges, at $7,720, $4,560 and $1,435 
respectively. 

Okla., Wilburton—Broadman Co., Okla. 
City, award. contr. to construct  brdgs. 
across Bear, Rock, Red Oak & Turkey 
Crks., at $13,850. 

Pa., Philadelphia—Jno. S. Bailey, Doyles- 
town, award. contr. for bldg. conc. brdg., at 
Hulmeville, at $41,400. 

Va., Norfolk — Porter Bros., Spokane, 
Wash., award. contr. by War Dept., to 
erect warehouses, barracks, etc., construct 
docks and piers (strucs. abt. 160 ft. wide 
and 12 ft. high, 200 to 2,000 ft. long), conc. 
doors, tile or cone. walls, metal roofs, conc. 
pavements, etc. A. O. Leach, Supvr. Engr., 
Withers Bldg., city, will expend $16,000,000 
for these two term. imprvts. Ultimate ex- 
pend. est. at $30,000,000 to $40,000,000. 
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trangling 
the Periodicals 


Congress at its last session passed a 


hasty postal law increasing the postage on 
periodicals from fifty to nine hundred per cent. 
Some periodicals will be killed—all will be restricted 
in circulation and crippled. There will be fewer 
readers, and the habit of reading curtailed. 


To shut out Farm Journals—as these zone 
rates will—will lessen the productive power of our 
country by millions of dollars through loss of better 
methods. Shut off Trade Journals and you decrease ; 
the manufacturing power by more millions. 


Shut off the religious papers and there are 
shut off channels that have raised millions of dollars 
for distressed humanity. Shut off the great periodi- 
cals of the home and there is throttled an avenue 
that has given expert instruction to hundreds of 
thousands. 


Small towns and distant districts depend 
to a large extent upon periodicals; thus this law in- 
creasing periodical postage where it is most needed 
shuts off opportunity where needed. It penalizes 
periodical readers. 


Repeal this fifty to nine hundred per cent 
periodical postage increase. Write your Congress- 
man. 
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Va., Richmond—Weinbrunn & Kelley, 
City, award. contr. to construct rein.-conc. 
viaduct and retain’g walls on line of Cham- 
berlayne Ave. Pkway., at $78,000. 

Wash., Everett—H. S. Wright, City, 
award. contr. for replanking, placing new 
stringers, necessary piling and raising 
Home Acres trestle, at $23,440. 

Wash., Everett—Coast Bridge Co., Port- 
land, Ore., award. contr. for construction 
of steel bridges at Index and Granite Falls, 
at $25,000. 

Wash., Seattle—Hans Pederson, City, 
award. contr. for constr. of  rein.-conc. 
brdg. across Nisqually River near La 
Grand, at $47,719. 

W. Va., Fairmont—Jno. F. Casey Co., 
award. contr. on cost plus and _ percen. 
basis for constr. of brdg. over Mononga- 
hela River., abt. $500,000. 

Wis., Eau Claire—Cast Stone Constr. Co., 
award. contr. for erec. of Co. aid bridge 
over Chippewa river at Cobhan, at $12,000. 

Wis., Oakwood—Milwaukee Constr. Co., 
857 8th Ave., Milwaukee, award. contract 
for 2 conc. brdgs., 1 112-ft., at $10,700; 1 
35-ft., at $2,700. 

Wis., Sheboygan—Wausau Iron & Brdg. 
Co., Wausau, award. contr. for brdg. over 
Pigeon River, at $5,700. 
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| ProspectivE Work 


ROADS AND STREETS. 


Ark., Ashdown—Little. Riv. Co. Comrs. 
heve plans by State Hwy. Dept., for 12- 
mile rd., Ashdown to “Wilton. Est. cost, 
$73.890. 

Ark., Ft. Smith—Plans under way for 
construct’g 72 miles of hwy. in Yell Coun- 
ty. Logan Co. now organizing district to 
extend hwy. westward and connect with 
this county in vicinity of Washburn. 

Ark., Little Rock—Plans sent out by 
State Hwy. Dept. for 22-mi. rd. in Logan 
Co. Est. cost, $118,936, mative crushed 
stone to be used. 

Cal., Los Angeles—Plans under way for 
construc. of scenic road up Mt. Washing- 
ton. 

Cal., Los Angeles—Monster petition pre- 
sented to Council for opening of abt. 20 
blks. betw. Washington and Santa Bar- 
bara St. on Hill. City Council has also 
given formal assurance of early opening of 
3roadway betw. Pico and Washington Sts. 

Cal., Los Angeles—Influential lumber and 
other business men have filed petition with 
City Council for cone. blvd. to mainland 
at Wilmington from Term Island. They 
request rd. with two laterals; one con- 
nect’g. with Anaheim Rd. to Long Beach, 
the other with Fish Harbor. 

Cal., Merced—Fed. Rd. Engr. will make 
survey of county’s rds., in connection with 
movement for $1,250,000 bond election. 

Cal., San Diego—Appropriation of $373,- 
000 for completion of paved hwy. to con- 
nect San Diego and El Centro, approved 
by Sec’y Houston of Dept. of Agri. State 
has appropriated $750,000 for this work. 

Colo., Denver—One million eight hundred 
thousand dollars will be expended for high- 
way construction in state during 1918. 

Colo., Denver—140 miles of roads (six 
projects) will be constructed during 1918; 
first will be finishing 4 mi. rd. betw. Den- 
ver & Littleton; 2nd, 50 mi., betw. Lamar, 
Prowers Co., and Springfield, Baca Co.; 
3rd, 42 mi. Rifle to Meeker, Garfield and 
Rio Blanco Cos.; 4th, 3 mi., Placerville to 
Norwood, San Miguel Co.; 5th, 26 mi., Nor- 
wood to Naturita thru Paradox Valley; 
6th, 17% mi., Meeker to Craig, Blanco and 
Moffatt Cos. In addn. 2 other projects have 
been submitted for approval to Washing- 
ton, one for work on 26 mile stretch known 
as main north and south hwy. from Pueblo 
Co. line to southern state line; the other, 
for completion of Granite-Twin Lakes pro- 
ject, 12 mi. in Lake & Chaffee Counties. 

Fla., Pensacola—$3.585,000 road bonds 
voted by 14 counties thruout state. 

Ga., Atlanta—$400,000 appropriation for 
road building will include following roads: 
Atlanta to Alpharetta; Dixie Hwy., Atlanta 
towards Rome; Dalton and Chattanooga; 
Bankhead Hwy. and rd. thru Cherokee, 
Pickens, ete., road, Columbus to Savan- 
nah, thru Charlton Co., etc., may also be 
considered under this allotment. 

Ga., Atlanta—M. L. Collier, Chf. of Con- 
Str. planning to start at once paving E. 
Hunter, Severne, Stewart Ave.. Bedford 
Pl., Latham St., S. Pryor, So. Blvd., No. 
Blvd., W. Fair, W. Alabama and Lee Sts. 
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County will be asked to share in paying 
expense of repaving Peachtree, Whitehall 
and other thorofares. 

Idaho, Boise—Plans prepared for hwy. 
from Grangeville to New Meadows. Est. 
cost, $800,000, to be shared betw. State and 
Fed. Govt. 

ill., Chicago—Cook County is planning to 
build 50 miles paved hwy. during 1918. 
This is in addn. to completing 41 miles un- 
finished work. Following roads included: 
Chicago-Milwaukee (7 mi.); Chicago-Otta- 
wa-Springfield Rd. (12 mi.); Homewood- 
Lansing (7 mi.); Lincoln Hwy. (9 mi.); 
Desplaines River Rd. (15 mi.). 

lll., Chicago—City contemplates extend- 
ing Ogden Ave., Union Park to Lincoln 


Park. City Council Home Def. Comm. ap-. 


proves plans and requests that Finance 
Comm. provide appropriation $35,000 to 
carry out engineering and _ investigating 
phases of work. 

Ind., Crown Point—Plans under way for 
paving Lincoln Hwy. thru Lake Co., 16 
miles, with 18-ft. conec., strong enough to 
bear weight of artillery and war vehicles. 

Ind., Mt. vernun— >6/,u.u = vor ’ vn 
made by Co. Comrs., Jennings Co., for con- 
struct’g 24 miles of east and west market 
hwy. State will appropriate like amt. 
Addn. appropriation to be made later by 
Co. Bd. to complete hwy. thru Co. Est., 
$200,000. 

la., Des Moines—$4,000,000 will be avail- 
able for building 75 miles on Jefferson 
Hwy. 

Kans., Lawrence—Petitions being signed 
for construction of 291% miles rock rds. in 
Leavenworth and Wyandotte Counties, to 


¢ Contractors and hauling 

(or transfer) companies in- 
terested in information pertain- 
ing to profits to be had in the 
intercity and interstate haulage 
of freight, will benefit by writing 
us. 


C Relief from railroad 


congestion is being under- 
taken by organizations of busi- 
ness men who deal with local 
conditions and by co-operation 
are diverting freightage to motor 
truck highway transports. 


C Large truck, semi-trailer 
and trailer units are practi- 
cal equipment for any service, 
preferably between terminals, 
and without delivery, to obtain 
satisfactory transportation and 
time economy. 


We will tell you about the 
more practical truck equipment, 
how best to obtain it, and we will 
place you in touch with manu- 
facturers in your neighborhood 
who are interested in prompt 
service delivery. 


Address Intercity Haulage, care 


Municipal Engineering 
538 S. Clark Street 
CHICAGO 





A Boiled-down, Simple, Pocket- 
size rearrangement of the best 
features of all other similar rec- 
ord systems—can be understood 
at a glance! 


Contains just the Essential 
“figgers.” And your driver does 
all the bookkeeping! Carries 
the record with him. Turns in 
a domplete record of perform- 
ance and costs each night. 


We furnish 12 Monthly Pads 
as well as a Binder, Monthly and 
Annual Summary Sheets—all for 
$2.00. A record of your trucks, 
today, may be “tomorrow insur- 
ance!” Keep a record! 


Send for Your Copy Today. 
And when you’ve used it one 
week, we’ll refund your money— 
if you think the RECORD isn’t 
well worth it! 


Unless you Know what your 
Truck is actually doing (and 
actually costing), you are truck- 
ing in a feg! You are volun- 
tarily blindfolding yourself to 
greater Dollars-and-Sense _ Effi- 
ciency! 


Municipal 
Engineering 


538 South Clark Street 
CHICAGO. 
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In The Nation’s Service 


America is sending its best men 


to fight for freedom, and in their 
| 


honor the whole land is dotted with 
service flags carrying the stars of 
sacrifice. 


It is a far cry from the crowded city 
streets, above which floats our service 
flag, to the telephone exchange hid- 
den in the front-line trenches. But 
the actuating spirit of service here 
and abroad remains unchanged. 


The Stars and Stripes is the em- 





One Policy 


blem which unites us in war for 
human liberty and national honor. 
The service flag is the emblem 
which unites us in mutual sympathy 
for the men who give themselves 
and for those who give their men. 


These flags should inspire all citi- 
zens to greater endeavor and greater 
sacrifice. As one of the agencies of 
preparation and military support, the 
Bell System is honored by the op- 
portunity to do its share. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED COMPANIES 
One System 


Universal Service 
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connect Lawrence with Kansas City and 
Fort Leavenworth. 

Kans., Topeka—Three and one-quarter 
million dollars to*be expended by state of 
Kansas for following improvements: 11.25 
mi. cone. rd., 16 ft. wide, in Mitchell Co.; 
18.34 mi. cone. rd., 18 ft., Douglas Co.; 8.25 
mi. cone. rd., 16 ft., Cloud Co.; 10 mi. conc. 
rd., 18 ft., Shawnee Co.; abt. 20 mi. conc. 
rd., 18 ft., Leavenworth Co.; 8 mi. conc. 
rd., 18 ft., Sedgwick Co.; 27%4-mi. brk. rd., 
20 ft., Barton Co.; 44.45 mi. gravel rd., 16 
ft. Bourbon-Labette Co.; abt. 35 mi. ma- 
ead. rd., 14 ft., Bourbon Co. Seven million 
dollars addn. available for maintenance and 
constr. twy. rds. and bridges. W. S. Gear- 
hart, State Hwy. Engineer. 

L. I., Riverhead—Suffolk County (in con- 
nection with state) will build boulevard 
around Long Island. 95 mi. cone. rd. 
planned. Est. cost, $2.000.000, Suffolk 
County contributing abt. $640,000 as _ its 
share of expense. 

La., New Orleans—$200.000 Fed. aid for 
this state for road building. Funds to be 
spent as follows: Richland Parish, $40,- 
000; Ascension, $40,000; Point Coupee, $40.- 
000; Rapids, $60,000, and Lincoln, $15,000. 
233 miles of roads outlined in state. Work 
= be pushed on same as rapidly as pos- 
sinte. 

Mich., Detroit—City Plan Comn. directed 
to prepare plans and cost ests. for 80-ft. 
street east and west across city. Kerche- 
val Ave. to be used for eastern part. Im- 
provt. will start at Mt. Elliott Ave., which 
will be widened betw. Kercheval and 
Waterloo; latter street to be widened and 
straightened entire length and connected 
with High which, in turn, will be made an 
80-ft. thorofare. Est. cost, $500.000. 

Mich., Detroit—Plans under way to im- 
prove 3% miles along Lake Shore Dr. to 
Mt. Clemens; Gratiot Ave. Rd., 10 miles 
long, also to be paved. 

Minn., Little Falls—$50,000 Fed. aid for 
hwy. from Benton Co. line to Crow Wing 
county line (equal amt. to he spent by 
county); also state rd. from Swanville to 
Pierz. Total mileage of both, 82 miles. 
Abt. $137,000 will be expended on road im- 
provements. 

Minn., Mankato—$8,000.000 will be ex- 
pended on state and county road improve- 
ments during 1918. C. M. Babcock, Commr. 
of Hwys. 

Minn., St. Paul—This state will expend 
about $7,700,000 on road constr. and main- 
tenance during 1918. Cc. M. Babcock, 
Commr. of Hwys. 

Minn., St. Paul—Jefferson Hwy., as far 
south from city as Westcott. will be paved. 
Dakota County will give $30,000 from So. St. 
Paul down; State, $35,000. and Govt., $34,- 
000. Road will be conc., 20 ft. wide. 

Mo., Kans. City—$1.250,000 available Apr. 
ist for road construction in this state. Gov- 
ernor Gardner declares state will give dol- 
lar for dollar for all money voted by coun- 
ties for bldg. state roads. 

Mo., Liberty—$1,250,000 rd. bonds voted 
by Clay County Court, 202 mi. of roads. 

Mont., Bozeman—Hwy. up West Galla- 
tin Canyon now assured. State Hwy. 
Comn. and forestry officials anprove propo- 
sition. Est. cost, $140.000. Govt. will pay 
half expense where rd. is in Nat’l Forest, 
— counties will bear other 50 per 
cent. 

Mont., Butte—About $305,000 will be ex- 
pended to repair two main hwys. snanning 
Bitter Root mountains. Robt. S. Phillips, 
Sec’y Butte Auto Club, interested. 

Mont., Great Falls—State Engr. Paul B. 
Pratt announces that three quarters of a 
million dollars will be expended on high- 
ways during 1918. Preliminary surveys al- 
ready made on Fed. aid projects in Caso- 
ade, Park, Wibaux, Dawson, Madison, 
Lewis, Clark, Gallatin, Breedwater, Carbin 
and Big Horn Cos. 

Mont., Helena—About $1,000,000 to be ex- 
pended by counties for road improvements; 
state hwy. comn. will expend $750,000; Fed. 
aid. $300,000. 

_Mont., Missoula—Missoula County con- 
sidering 40 miles of paving, Bozeman to 
Yellowstone Park. Est. cost, $140,090; abt. 
$70,000 Fed. aid. W. J. Bahington, Co. Clk. 

Mont., Missoula—This state will receive 
$71,064 Fed. aid for road bldg. Total of 
$142,000 will be available for highway work 
this year. 

Nev., Reno—Municipal budget amounting 
to $190,000, ratified by Council. $40,000 will 
be spent in general street improvements. 

Nev., Reno—New stretch of rd. through 
Wilson’s Canyon along W. Walker River (4 
mi.), will be constructed by Nev. Hwy. Bd., 
this spring. Bd. will work in co-operation 
with residents of Mason & Smith valleys, 
Lyon Co., and Nev. Copper Belt R. R. 

N. J., E. Orange—City Plan Comm. has 
recommended to Council widening of 
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Golden 
Opportunity 


for 
Contractors 
and 
Contracting- 
Salesmen 


Freight Congestion Relief is 
the Nation’s Greatest Need. The 
limit of elasticity of railroad 
transportation has been reached. 


More and More Freight Will 
be Hauled on the Roadways! 
Main roads can be kept in con- 
dition for truck traffic by states 
and different towns and cities, 
and practical methods will in- 
sure constant repair and low up- 
keep expense. 


Five Men can Man a 75-car 
train that will carry 150 trucks, 
and by relaying crews move it 
constantly. 


If you are a Contractor, we’ll 
tell you how to make big profits 
in freight haulage. If you area 


Contracting Salesman, we'll 
make you an interesting propo- 
sition. 


Our Facilities Enable Us to 
Bring the Buyer and Seller to- 
gether at the right time! That’s 
good business for all of us! 


Your Name and Ad- 
dress places you under 
no obligation and the 
information we send 
will be interesting. 


Address 
“Freight Haulage” 
care Municipal 
Engineering 
' 538 S. Clark Street 
CHICAGO 
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Springdale Ave., and eight cross streets, ex- 
tension of 10 others and opening of one new 
highway south from Central Ave. 

N. J., Mt. Holly—$196,000 available for rd. 
work in Burlington Co. Jas. Logan, Co. 
Ener. 

N. J., Paterson—Plans under‘ way for 
bldg. stretch of rd. from Fort Lee Ferry 
to Anderson Ave., in Bergen Co., by State 
Hwy. Comm. Sst. cost $170,000. While this 
rdway will be shortest in year’s program, 
it will be most difficult to construct; part 
of cliff will have to be cut away and heavy 
retaining walls constructed; will also be 
made sufficiently wide to accomodate large 
motor truck traffic. 

N. J., Trenton—A total of $2,871,000 will 
be expended in various hwy. betterment 
projects—from Fort Lee; in Bergen, to Cape 
May City in county of same name. Gen. 
Goethals also recommends improvement of 
route No. 9—Phillipsburg to Elizabeth—to 
give direct outlet centres to Newark, Jer- 
sey City and New York. 

N. J., Trenton—White Horsepike to be 
improved south of Berlin as far as appro- 
priation of $500,000 will carry work. Pave- 
ment to be corce., 20 ft. wide. 

N. M., Santa Fe—State Hwy. Comm. has 
approved fed. aid projects for road con- 
struction amounting to $293,000. This in- 
cludes Tesuque preciject, Santa Fe, 10 mi. 
Est. $50,000: Armijo-Vallejos project, Val- 
encia Co., 28 mi. Approx. $81,000; Alamo- 
gordo-Valmont proj., Otero Co., 10 mi.— 
$23.300; 12 mile conc. rd. south from Las 
Cruces, $139.000. 

N. Y., Buffalo—Council Comm. approves 
issuance of $1,670,000 bonds for improve- 
ments this spring. Included are new via- 
ducts, Hamburg turnpike ($45,000), viaduct 
reconstr., grade crossing, ($230,000), Bird 
Island Pier Improvement, $100,000), ete. ete. 

N. Y., Rochester—City planning to pave 
Main St. E., with asphalt block at cost of 
$109,000. C. Arthur Poole, City Engr. 

O., Cleveland—City considering project to 
make Prospect Ave. S. E. from E. 9th St., 
to E. 40th St., a part of city’s blvd. sys. 
Plans and cost est. to be submitted by City 
Engr. Hoffman. 

O., Columbus—State Hwy. Dept. has sau- 
thorized construction of main market road 
in Highland Co.—part of proposed military 
rd. to connect Camp Sherman, Chillicothe 
and Cincinnati. Est. cost $380,000. 

Pa., Harrisburg—State Hwy. Dept. con- 
sidering reconstr. of Wm. Penn Hwy., Har- 
risburg to Reading—2 in. bitum. surf. on 
macad. or cone. fdn. Approx. cost. $900,- 
000. J. D. O'Neill, State Hwy. Commr. 

Pa., Harrisburg—Harrisburg-Reading rd. 
being selected as route for motor trk. mail 
delivery. hwy. will be rebuilt entire length 
—5Y% miles. 

Pa., Johnstown—$27,000 bonds have been 
sold by Conemaugh, Twp. Proceeds will be 
used for improv’g. rd. from Franklin Boro 
— So. Fork., by brick paving on conc. 

ase, 
Pa., Philadelphia—As soon as weather 
permits street improvts. will begin. City 
plans expenditure of $1,000,000 for constr- 
uctg. ’new sts., and improving old. 

Pa., Pittsburgh—Recommendation made 
by E. K. Morse, Traffic Comr., for widen- 
ing Second Ave., ($850,000); Grant St., 
($1,000,000), Ferry St., ($300,000); improve. 
Water St., ($80,000) and Duquesne Way 
($113,000). 

Pa., Reading—$155,000 appropriation for 
street and public improvements during 1918. 

Pa., Wilkes-Barre—$500,000 appropriation 
for rd. bldg. made to State Hwy. Dept. by 
State Defense Comm. 

Tenn., Nashville—Appropriation of $1,- 
500.000 made by State Hwy. Dept. which 
will be used in co-operation with counties 
for hwy. constr. A. M. Nelson, Engr. 

Tex., Dallas—Geo. A. Duren, State Hwy. 
Ener., bas outlined rd. building program as 
follows: Meridian Hwy., by way of Ft. 
Worth, Waco, Temple, Taylor, Austin and 
San Antonio, starting at Wichita Falls; 
Meridian Hwy. by way of Bremond, Bryan, 
Navasota, Houston and Galveston; Texar- 
kana-El Paso Hwy., which runs ‘coun- 
ties betw. Texarkana and Ft. Worth; Exall 
Hwy. from Denison by wav Dallas, Ennis, 
Corsicana, Mexia, Groesbeck, Bryan, Nava- 
sota, Hempstead, Houston and Galveston. 
He urges these improvts. as absolute war 
necessity. 

Tex., El Paso—City of Juarez pianning to 
pave Comercio St. with bithulithic. Work 
to be started during month. As soon as 
this paving is completed, two sts., leading 
to El Paso—one to Santa Fe brdg.; the 
other to Stanton St. brdg. will be paved. 

Tex., Jourdantown—Puget Sound to Gulf 
Hwy. Dist. No. 4, (Atanco Co.) will build 
Puget Sound Hwy. through county; also 
improve tributary roads. Bonds to amt. 
of $250,000 voted. 
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ON’T worry about your AD. 
COPY! It is the one thought 
of our Service Department to 


plan and write ALL COPY for 


“TOP NOTCH” Effectiveness. To 
this end we relieve you of ALL DE- 
TAIL and Every Piece of Copy is 


strikingly illustrated! Convincing- 


ly written! That’s why Attention 
is Attracted and Held by our Spe- 
cial Service Ads. This service is 
absolutely free, except for the bare 
cost of drawings, photographs and 
engravings. 


NR 
ne 


That’s why our list of regu- 


lar users of 47g Space is steadily 
increasing. That’s why we can show 


results (per dollar expended). We have 
to prove and keep proving the pulling 


power of M. E. advertising. And every 
month does prove it!!! 


Municipal Engineering is big 
in production of results because it not 
only goes to men who buy (to 79% of the 
big contractors in the U.S.A.), but is 
carefully read by them. Municipal En- 
gineering comes to the reader just often 
enough!! And carries advertising that 
is as full of interest to the progressive 
engineer and wide-awake contractor as 
are the reading pages themselves. 
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Marcu, 1918. 


» Tex., La Grange—$100,000 bonds voted 
for improvement of Houston-San Antonio 
Hwy. 

Tex., Lockhart—$15,000 bonds voted by 
Mendoza Co., $200,000 by Lockhart Co., and 
$15,000 by Luling. Funds to be used on 
hwy., and tributary rds., leading into it 
from other sections of county. 

Tex., Waco.—Young Men’s Bus. League 
Directors considering good rds. campaign 
in McLennan Co. for purpose of obtaining 
approval of bond issue to amount of $2,500,- 
000. 

Wash., Olympia—North Pacific District 
(Oregon, Wash. and Alaska) will receive 
$272,422 fed. aid to build rds. and trails 
within or partly within the national for- 
ests. Oregon’s share—$132,796; Washing- 
ton’s—$92,565; Alaska’s—$47,061. 

Wash., Olympia—Plans being prepared by 
State Hwy Comr. Allen for improvt. of 
8 1-3 mi. of Sunset Hwy. betw. Creston 
and Wilbur. Bids to be asked next week 
by Comr. for surfacing 1% miles Pacific 
Hwy. betw. Toledo and Forest. 

Wash., Seattle—Co. Engr. S. Humes has 
completed plans for 20 miles paved hwys. 
to be constructed this year. Approx. cost 
$350,000. 

Wash., Spokane—Stevens Co. interested 
in proposition to build hwy. from here to 
British Columbia line. Est. cost $5,000 a 
mile. Road will probably run from Colville 
to Waneta, about 45 miles. 

Wash., Spokane—Spokane County plan- 
ning to construct 17 miles hwy. as follows: 
Resurfacing and paving 5 mi. Sunset Hwy.; 
Cheney Normal Rd., 3 mi. resurfacing and 
paving; Wells Rd., 3-5 mi. gravel constr.; 
Apple way 1 mi. paving; Inland Empire 
Hwy., 1-mi. paving; Graham Rd., 4-5.mi. 
paving. Est. cost $25,000. Allen R. Scott, 
Co. Engr. 

Wash., Toppenish—Resolutions passed by 


City Council to pave 70 blocks; same to be’ 


full width in business center; main arteries 
into town, 18 ft., and in some residence dis- 
tricts, 24 ft. Harvey Dunn, Engr. will pre- 
pare estimates. 


Wash., Waterville—R. F. Foster, Co.. 


Engr., preparing plans for following: grad- 
ing and graveling 4 miles prem. hwy. No. 
1-A, Est. cost, $18,000; also constructg. 
prem. hwy. No. 4-A. Est. cost, $10,000. 
Grading and surfacing Sunset Hwy. Est. 
cost $165,000. 

Wyo., Cheyenne—Nine mi. conc. rd. to be 
built near Basin. Est. cost, $15,000 a mile. 
$200,000 rd. improvts. also to be made in 
district betw. Casper and W. Salt Crk. 17 
projects surveyed for which Fed. aid will 
be asked; four addn. projects approved. 
Z. E. Sevison, State Hwy. Engr. 

Wis., ‘Chippewa Falls—Chippewa _ Co., 
considers bldg. 5,200 ft. 9-ft. crush. rock 
rd. on Bloomer-New Auburn Rd. .Engr. G. 
H. Nickell. (P. C. Lokrantz,) Co. Hwy. 
Comr. Other rds. to be improved in above 
county are Cadott-Holoomle, 4,000 ft.; Chip- 
pewa Falls-Colfax, 5,200 ft.; Bloomer-Cor- 
nell, 8,000 ft., ete. etc. 

Wis., Superior—City contemplates 18,- 
006 yds. mono. brk. paving; also 8,792 yds. 
me. Est. cost $69,000. W. B. Banks, City 
oner. 


SEWERAGE AND SEWAGE TREAT- 
MENT. 

Cal., King City—Plans for sewage dis- 
posal plant prepared by City Engr., J. E. 
Olive, including septic tank and filter bed. 
Bids soon to be asked. 

Cal., Los Angeles—City considering bond 
issue of $2,300,000 for construc. of Jefferson 
St. storm drain. 

D. C., Washington—Washington Subur- 

ban San. Comm. planning 65 miles water 
and sewer constr. Total est. cost $2,100,- 
000. In addn. $400,000 will be expended to 
take over all existg. water and sewer sys. 
in municipalities within san. dist. 
_ Ga., Atlanta—City contemplating expend- 
iture of $187,971 for sewer improvements, 
including completion of Highland Ave. 
trunk sewer system. 

Ga., Mason—Bibb County Comrs. have 
decided to construct Camp Wheeler power 
System by convict labor. Est. cost. about 
$70,000. 

_lIL, Chicago—Following constr. work pe- 
titioned for by Engr. Dept.: Evanston 
Pumping Sta., $85,000; Desplaines Riv. 
Pump. Sta. and Treatment PIl., $140,000; 
Calumet Pump. Sta., $400,000; 95th St. 
Pump. Sta., $50,000; Desplaines Riv. Sewer, 
$100,000; Evanston Sewer, $525,000; Calu- 
— fnnist ee Calumet-Sag Chan- 
el, ° r ; Main Channel 
$500,000. Improvement, 

ill., Chicago—City contemplates construct. 
of addn. to sewage-disposal plant on Chi- 
cago River near 39th St. Est. cost be- 
tween $250,000 and $350,000. J. Erickson 
City Engr. ; 
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Heavy 
Machine Tools 
Must be 
Obtained 


at Once! 


There is no time for 
the Government to 
have them built. 

If our boys in France 
are to get weapons to 
fight with, we must 
take these tools from 
peaceful industries 

to make the weapons. 


We cannot 
win the war 
without 


Big Guns! 


ARE ANY OF THESE MACHINES 

IN YOUR PLANT? If so, arrange 

to do without them from the earli- 

est possible date—the Government 

will buy or rent them. 

The machines needed are: 

60x60x20 ft. planing machines. 

48x48x20 ft. planing machines. 

36x36x14 ft. planing machines. 

Nos. 4 and 5 plain milling machines. 

Nos. 4 and 5 vertical milling ma- 
chines. 

30-in. x 20-ft. engine lathes. 

36-in. x 20-ft. engine lathes. 

4 and 5-ft. radial drilling machines. 

18x130-in. cylindrical grinding ma- 
chines. ; 

10-ft. vertical boring mills. 

5-ft. vertical boring mills. 

6-in. floor type, horizontal boring 
and milling machines. 

4-in. floor type, horizontal boring 
and milling machines. 


Write or wire the 
Machine Tool Section 
of the 
War Industries Board 
Council of National 
Defense 
Washington, D. C. 


and Do It NOW. 











57 


., Decatur—City planning constructg. 
Imheff plant and 2 intercept. sewers. Est. 
cost $539,500. P. T. Hicks, City Engr. 

AIL, Rockford—Plans being prepared for 
City for bldg. sewers. Est. cost $10,600. 
B. Hand, City Engr. 

Ind., Evansville—Plans under way for 
sewer constr. in all newly acquired terri- 
tory. extending Kentucky Ave. sewer and 
draning. Bee Slongh. 

IL, Waukegan—City considering 8-12 in. 
tile sewers in May and So. Jackson Sts. 
Est. cost, $3,521; 43-in. conc. storm drain in 
So. Victoria St., 9th St., and Lincoln Ave., 
at $10,215. M. J. Douhitt, City Enger. 

lll., Winnetka—Village having plans pre- 
pared by Mindes & Marsh, Engrs., 593 Birch 
St., for bldg. 1,596 ft. 15-46 in. tile sewers 
for storm sewer outlet. About $13,000. J. 
Marillan, Clk. 

la., Des Moines—Plans being prepared for 
W. End sewer, 24 mi. in length, K. d 
Kastberg, City Engr. Est. cost, $500,000. 

la., Sioux City—City plans extensions to 
existing sewers at about $15,000; also bldg. 
storm sewers—possibly beginning storm 
sewer for Leeds—at about $25,000. 

Kans., Belleville—Ord. passed to con- 
struct system of can. sewers, consisting of 
sys. of Disposal Works, outfall sewer, main 
intercepting sewer and sys. lateral sewers. 

Kans., Horton—Preliminary plans being 
prepared by Black & Veatch, Engrs., 507 
Inter-State Bldg., Kansas City, Mo., for 
instfalling sewage disposal plant. 

Kans., Parsons—Plans being prepared by 
Black & Veatch, Sngrs., 507 Inter-State 
Bldg., Kans. City, Mo., for sewage disp. 
plant. 

Kans., Salina—City having plans pre- 
pared for bldg. san. sewerage system, in 
North Side. Est. cost, about $20,000. P. G. 
Wakenhut, City Engr. 

Kans. Wichita—City considering constr. 
of storm sewer to prov. drainage for resi- 
dence distr., at foot of College Hill. Est. 
cost, $100,000. 

Me., Portiland—City contemplates bldg. 
2300 lin. ft. 24-in. vitr. pipe on conc. fdn. 
About $20,000. E. M. Hunt, City Engr. 

Md., Baltimore—City contemplates bldg. 
supplemental pumping sta. at Locust 
Point, and also new line to take care of 
sewage now emptying into Old Cabin 
Branch storm-water drain in East and N. 
E. Baltimore. 

Md., Hagerstown—City planning bond is- 
sue of $750,000 for completing sewerage 
sys. , 

Mich., Dearborn—Plans prepared for con- 
str. of san. sewer sys. and sewage disp. 
plant. Est. cost, $155,000. Clarence Hubbo, 
City Eng., Detroit. 

Mich., Detroit—Additional approp. of $1,- 
531,887 towards sewer construc. to be re- 
quested by Detroit Bd. of Estimates. 

Mich., Detroit—Work on Third St. sewer 
(most important link in the $8,000,000 chain 
of sewer construction) will begin about 
May Ist. 

Mich., Flint—Plans prepared for bldg. 4 
mi. storm sewers and 6 mi. san. sewers. 
Est. cost, $55,000 and $56,000 respectively. 
E. C. Shoecraft, City Engr. 

Mich., Pontiac—Bids will be asked about 





April 1st for constructing 5,000 ft. lateral 
sewers. Est. cost, $10,000. H. B. Barnett, 
City Engr. 


Minn., Duluth—Plans being prepared for 
addn. to water system. Est. cost about 
$75,000. M. H. Wright, City Engr. 

Minn., Janesville—City plans to install 
sewer sys. and sewage disp. plant. Approx. 
cost, $45,000. F. Bass, 344 Plymouth Bldg., 
Minneapolis, Engr. 

Neb., Omaha—City contemplates .exten- 
sion of sewer system, if bonds to amt. of 
$400,000 are sold. 

N. J., Hoboken—Plans have been submit- 
ted by Comr. M. I. Fagen, Director of 
Water Dept., to State Dept. of Health, for 
sewage disp. works for purpose of inter- 
cepting sewage of Wharton, Dover and 
Boonton, conveying same to point below 
Boonton Reservoir of Jersey City Water- 
works. 

N. J., Westmont—Plans being considered 
for san. sewers and joint system with 
Haddonfield. 

N. Y., Brooklyn—Dept. of Pub. Work 
estimates sewer extension work at $40,000, 
and $300,000 for Sloan Drain. 

N. Y., Brooklyn—Bd. of Estimate plan- 
ning to construct sewers in _ following 
streets and avenues: Dumont, Williams, 
Louisiana, Pitkin, Stone and in Dumont. 
Est. cost about $695,000. 

N. Y., Buffalo—City considering con- 
struction of sewers involving between 20,- 
000 and 30,000 ft. cone. pipe, segmental 
block and earth trenching. About $200,- 
900. G. H. Norton, City Engr. 
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N. Y., Canandaigua—State authorities 
have authorized City to construct sewage 
disposal plant, declaring it absolutely nec- 
essary. 

N. Y., Long I. C.—City considering sewer 
construction of sewers in various streets 
throughout City. About $60,000. 

N. Y¥., New York City—City contemplates 
a flushing tunnel to relieve condition of 
Newton Crk. Est. cost, $2,000,000. In con- 
nection with this project the question of 
providing adequate sewers is also being 
considered. Petition has been filed for con- 
struction of relief sewers. 

Y., New York—Plans under way to 
build sewers in Elliot Manor Sec., Corona; 
also pumping sta. M. E. Connolly, Pres., 
Queens Boro. Est. cost, about $10,000. 
$27,000 appropriation also made for recon- 
structing sewer in E. 42nd St. Board of 
Est. has authorized sewer constr. in fol- 
lowing streets: Broad, Van Cott Ave., 
High St., Hill, Herbert, Charles, Biebly 
(Queens Boro). Est. cost, about $650,000. 

N. Y¥., New York—Appro. of $27,000 made 
by Bd. of Est. for bldg. sewer in E. 42nd 
St. 

N. Y., Tuckahoe—$25,000 bonds 
have been sold by City. 

N. C., Charlotte—Major-Gen. J. T. Dick- 
man, Commander of Camp Greene will con- 
struct sewer sys. costing several hundred 
thousand dollars. 

N. C., Durham—City considering the en- 
larging of Third Fork Crk. disposal plant, 
including installation of sand filter. About 
$51,000 available. H. W. Kueffner, City 
Ener. 

O., Akron—Plans for survey of entire 
sewerage sys. of City being considered by 
Serv. Director Morse. 

O., Canton—Ords. passed to issue bonds 
totaling $399,000; $290,000 for east and west 
intercepting san. sewers. 

O., Cleveland—City plans to complete 
filtration plant on West Side addn. work at 
sewage disposal plants at E. 140th St. and 
Lake; also at plant on canal and river be- 
tween E. 40th and E. Tlst St. 

O., Cleveland—$2,000 appropriation made 
for sewering Hamilton Ave. Sewers to be 
constructed also in E. 134th, E. 132nd, E. 


sewer 


139th, E. 163rd and Lorenzo Aves. $500,000 
bond issue authorized. 

O., Columibus—City Chemist, Clarence 
Hoover, recommends that city sewage disp. 
plant be extended to lessen pollution of 


Scioto River water south of city. 

O, Dayton—R. E. Kline, Engr.. Callihan 
Bank Bldg., revising plans for disp. plant 
at Lebanon, O. Work includes settling 
tanks controlled by chambers, sand filters, 
slug beds, trunk sewer sys. and 15-in. vit. 
pipe. 

O., Lima—$155,000 bonds to be sold by 
City for purpose of installing relief trunk 
sewers in Lima Sewer Distr. 

0., Toledo—Bids will be asked by March 
lst for constructg. 2 sewage pumping 
plants, involving 7 mi. 42-in. to 6-ft. Salem 
blk. cone. pipe sewers and 3 intercepting 
sewers involving 6 mi. 48 to 72-in. pipe. 
Apeven. cost $800,000. H. McClure, City 
onegr. 

0, New Boston—$10,000 bonds to be sold 
for purpose of extending and enlarging; 
also improving sewerage sys. Thos. 
O’Neal, Clk. 


A total of 7,000 trained men 
is needed for the Aviation 
Corps to assemble planes 
and put them in trim after 
air duels. | 


General Pershing has asked 
for 3,500 automobile and gas 
enginemen, 1,400 machinists, 500 
cabinet workers, 450 sheet metal 
workers, and lesser numbers of 
blacksmith forgers, canvas work- 
ers, wheelwrights, chauffeurs, 
cooks, painters, harnessmakers, 
and acetylene welders. 


If you are a skilled artisan be- 
tween the age of 18 and 20 or $1 
and 40, apply to any Army Re- 
cruiting Station. 
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Okla., Miami—Bond issue of $100,000 vot- 
ed for constr. of storm sewerage system. 

Oxla., Wynnewood—$16,000 bonds have 
been sold. Funds will be used for san. 
sewer system. 

_ Pa., Meadville—City considering con- 
struction of sewage disposal plant. Approx. 
cost about $100,000. A. Reynolds, Mayor. 

Pa., Philadelphia—Prospect Park Council 
planning to install sewer system to facil- 
itate erec. of 100 houses. 

R. |., Providence—Dr. Francis A. Carme- 
lia, Pass. Asst. Surg., of Washington, in 
charge of investigation by U. S. Health 
Service experts who are now preparing re- 
port on pollution of waters of Narragan- 
sett Bay and vicinity, will recommend to 
Legislatures of Rhode Island and Mass., a 
joint system of sewage disposal. 

C., Spartanburg—City contemplates 
sewer construction by day labor. Est. 
cost, $40,000. R. Tull, City Engr. 

S. D., Lake Andes—City will build and 
equip proposed sewerage system; also dis- 
posal plant. Plans and specifications on 
file. Est. cost, $24,000. A. O. Steensland, 
City Aud. 

S. D., Mitchell—Burns & McDonnell, 
Enegrs., 402 Interstate Bldg., Kans. City, 
Mo., are preparing plans for improving 
waterworks system. About $125,000. 

Tenn., Nashville—City Comm. has decid- 
ed to issue bonds to amount of $300,000 
for sewer construction. 

Tex., Dallas—City will install storm sew- 
er in Colonial Ave. Approx. cost, $20,000. 

Va., Richmond—City soon to receive bids 
for bldg. sewer in Lee Dist. west of Lom- 
hardy St. About $50,000. C. E. Bolling, 
City Engr. 

W. Va., Lock Seven—Alex. Potter, Con- 
sulting Engr., 50 Church St., N. Y., has 
been engaged by War Dept., Washington, 
D. C., to prepare plans for design and con- 
str. of sewerage sys. for Govt. explosive 
plant. 

Wis., Milwaukee—Approximately  $360,- 
000 provided in 1918 budget for sewer con- 
struc.: also $1,460,000 for sewage disp. 
plant. 


WATER SUPPLY AND PURIFICATION. 


Ala., Montgomery—Comr. C. J. Tyson 
urges installation of six more 12-in. wells 
and an 8,000,000-gal. electric pump. 

Cal., Delano—$45,000 bonds sold. Funds 
will be used for erec. of 100-ft. tank, drill- 
ing well ,and installation of pumping plant, 
cap’y 1,000 gals. per min. 

Cal., Fullerton—Water Bd. has instructed 
Director Sherwood to prepare plans for 
reservoir to hold 300 ins. of water for 12 
hrs. 

Cal., Porterville—Plans almost completed 
for new pumping plant to be installed on 
“EB” St, as auxiliary to City Water Sys. 
Est. cost of installation, exclusive of pump 
and bldg., $1,900. 

Colo., Loveland—Plans being prepared for 
City for bldg. stand-pipe and rein.-conc. 
tank, 260,000-gal. cap’y. 
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Colo., Sterling—City Council has voted 
for bond issue of $25,000 for purpose of 
carrying out experimental work for. bet- 
ter water supply on other side of river. 

Fla., Key West.—City contemplating con- 
struction of water system. Est. cost, 
$1,000,000. 

Fla., Tarpon Springs—City will install en- 
gine with hourly cap’y of 15,000 gals. at 
waterworks. Est. cost, $13,500. 

Ga., Dublin—$15,000 bonds voted for con- 
struction of sewer and water mains. Ests. 
being prapared for waterworks sys., to in- 
volve about 10,000 ft. Class ‘“‘B” pipe. M. 
J. Guyton, Engr. 

Idaho, Twin Falls—$375,000 bonds voted 
for new municipal waterworks sys. 

ill., Belvidere—$10,000 will be expended 
by City in improving water system. 

ill., Quincy—Water Comrs. may adver- 
tise soon for bids for erection of stand- 
pipe and pumping station. Est. cost stand- 
pipe, $30,000; remainder of $80,000 to be 
used to install pumps, erect pumping sta., 
and make necessary connections. 

ind., E. Chicago—Bids soon to be asked 
for construct. of filteration plant for E. 
Chicago and Ind. Harbor Water Co. Est. 
cost, $89,000. Metcalf & Eddy, Engrs., 111 
W. Monroe St., Chicago, IIl. 

Ind., La Porte—City contemplating 
building waterworks system. City Engr., 
Burtis P. Thomas is co-operating with 
John Harding, Supt. of Waterworks in pre- 
paring complete sys. of maps and plans for 
proposed work. 

la., Clarinda—Plans being prepared for 
City by Burns & McDonnell, Engrs., Inter- 
state Bldg., Kans. City, Mo., for bldg. new 
water supply and extending present water- 
works plant. About $75,000. 

la., Des Moines—Plans under way for 
new waterworks plant, changing source 


of water supply from Raccoon River water- 
sheds to Des Moines River. 
City Engr. 


K. Kastberg, 











~ 
Ls 


Do Business by Mail 


Start with accurate lists of names we furnish— 
build solidly. Choose from the following or any 
others desired. 


Apron Mfrs. Wealthy Men 
ese Box Mfrs. Ice Mirs. 








Shoe Retailers Doctors 

Tin Can Mfrs. Axle Grease Mfrs. 
Druggists Railroad Employees 
Auto Owners Contractors 





Our complete book ot mailing statistics 
on 7000 classes of prospective customers freee 


Ross-Gould, 826-R Olive Street, St. Louis. 





Ross-Gould 


ailing. 
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Are You a Member? 








URING 1917 American Engineers com- 


pleted the following world achievements: 


The 


Catskill aqueduct (the greatest water-supply system 
in the world); the Quebec bridge (the longest span 
of any kind the world has seen); the Sciotoville 
bridge (the greatest continuous bridge); the Metrop- 
olis bridge (the greatest single span); the Tube of 


record-breaking diameter under the Hudson at New 


York; etc., etc. 


The American Association of Engineers was formed for just 
this purpose, and is gaining first place for hundreds—by 
raising the standard of ethics of the engineering profession 
and by promoting the economic and social welfare of its 


members. 


It was formed for you! 








Write us at once for full details. 
Yours for advancement and co-operation, 


American Association of Engineers, 





29 South LaSalle Street 
CHICAGO, ILL. 
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ENGINEERS’ AND CONTRACTORS’ DIRECTORY 

















JOHN W. ALVORD :: CHAS. B. BURDICK 
Consulting Engineers 

Water Works 

CHICAGO, ILLINOIS. 


Water Supply Sewerage 


HARTFORD BUILDING, 


DOW & SMITH 


CHEMICAL ENGINEERS 
CONSULTING PAVING ENGINEERS 


A. W. DOW, Ph. B. F. P. SMITH, Ph. B. 
Mem. Amer. Inst. Ch. Engrs. Mem. Amer. Soc. Civil Engrs. 


Asphalt, Ritumens, Paving, Hydraulic Cement, Engineering Materials. 
131-3 E. 23rd Street NEW YORK CITY 











MASON L. BROWN & SON 


CIVIL ENGINEERS and LANDSCAPE GARDENERS 
820 to 824 Chamber of Commerce, DETROIT, MICH. 


Surveys, Electric Railways, 

Plans, Sewerage, Water Supply, 
Specifications, FOR < Paving, Macadamizing, 

Estimates, Parks, Cemeteries, 

Superintendence, Development of Suburban Properties. 


WALTER H. FLOOD 





CHEMICAL ENGINEER 
PAVING AND ENGINEERING MATERIALS 
Tests Inspections Specifications Reports 


3725 Langley Avenue CHICAGO 











CHAS. BROSSMAN 
CONSULTING ENGINEER 


Water Supply. Sewerage and Disposal. Lighting 
Plants—Supervision of Construction and Reduction 
* in Operating Cost. Appraisals—Expert Testimony. 


Merchants Bank Building INDIANAPOLIS, IND. 








SAMUEL A. GREELEY 


64 W. Randolph St. CHICAGO, ILL. 
Hydraulic and Sanitary Engineer 





Water Supply and Purification. Treatment of Sewage, 
Garbage and Industrial Waste. Construction, 
Operation and Valuation. 











CHICAGO PAVING LABORATORY 


LESTER KIRSCHBRAUN, Ch. E., Director 


CONSULTING and TESTING ENGINEERS 
PAVEMENTS and PAVING MATERIALS 
160 N. FIFTH AVE., CHICAGO 


Reports, Specifications, Plant, Street and Laberatory Inspection. 





J. W. HOWARD, Consulting Engineer 
PAVEMENTS AND ROADS 


Laboratory Analyses and Tests of all Materials 


Construction Inspected. 


1 Broadway, NEW YORK. 


29 Years Experience. 











CITY-WASTES DISPOSAL CO. 


(Organized from Staff.of Col. Geo. E. Waring, Jr.) 


Consulting Engineers. Specialists in Drainage, Sewer- 

age and Sewage Disposal. Preliminary Investigations 

and Estimates, Surveys, Plans and Supervision. 
Sanitary Examinations and Reports. 


45 Seventh Avenue. 





NEW YORK. 


ROBERT W. HUNT. JNO. J. CONE. JAS. C. HALLSTED. D. W. McNAUGHER, 


ROBERT W. HUNT & CO., Engineers 
CEMENT INSPECTION 
Inspection Buildings, Bridges, Etc. Paving Brick and 
Creosoted Blocks. Chemical and Physical Testing. 


Chicago New York Pittsburgh St. Louis London 
Montreal San Francisco Toronto Mexico City Seattle 

















B. H. COLBY 


M. Am. Soc. C. E. 
CIVIL AND CONSULTING ENGINEER 


Plans, Specifications, Estimates and Superintendence for Sewerage 
Systems, Sewage Disposal, Water Supply, Water Works, Dams, 
Reservoirs, Street Paving and County Roads, Landscape Work for 
Parks and Cemeteries, Topographical Surveys, Examinations and 


Reports. 
812-813 Security Building, ST. LOUIS, MO. 


SAM. L. JONES, Consulting Engineer 
PAVEMENTS and ROADS 


Specifications, Estimates and Cost Systems 
807 Second Nat’! Bank Bidg. © CINCINNATI, OHIO 

















CHARLES E. COLLINS 


Mem. Am. Soc. C. E. 
CONSULTING ENGINEER 
Water Supply, Water Power, Sewerage, Sewage Disposal, 
Supervision of Construction and Operation, Valuations. 
Drexel Building, Philadelphia, Pa. 

















ALEXANDER POTTER, C.E. 


HYDRAULIC ENGINEER AND SANITARY EXPERT 
50 Church St., New York City. 


Sewerage and Sewage Disposal, Water Supply and 
Purification, Water and Electric Power. 


Valuations of Existing Plants where MUNICIPAL OWNERSHIP is Con- 
templated — Expert Testimony — Plans and Estimates. 
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W.S. SHIELDS 
CONSULTING ENGINEER 


Municipal Improvements. Water Supplies and Water 
Works Systems. Sewers and Sewage Disposal. 
Pavements and Roads, 


Hartford Building. CHICAGO, ILL. 











Paving. 
Road Oils. 


Bitumens, 
Asphalts, 


Consultation, 
Specifications, 


Testing, 


“Inspection, 


isaac VAN TRUMP 


ENGINEERING CHEMIST 


2337 South Paulina Street. CHICAGO, ILL. 








. SULLIVAN, LONG & HAGERTY 
GENERAL CONTRACTORS 


Builders of Sewer Systems and Water Works Plants. 
Home Office, BESSEMER, ALA. 








UVALDE 
ASPHALT PAVING COMPANY 


1 Broadway, NEW YORK. 








CHLORIDE OF LIME 


FOR PURIFYING WATER 


PENNSYLVANIA SALT MANUFACTURING CO. 
115 Chestnut Street, PHILADELPHIA, PA. 

















WHEN YOU ADVERTISE FOR BIDS 





You should economize as carefully as if 


you were advertising for Business. You assure 
yourself of a real saving by using this publication be- 
cause it reaches (with minimum waste) 79% of the Lead- 
ing Contractors in the'U.S.A. And we can prove it! 


MUNICIPAL ENGINEERING 








Littleford Tar Heaters 


The Proof of the Heater is in the Heating 


Built in sizes 
ranging from 
50 to 900 
gallons. 


Especially 


adapted for 
road and 
street con- 
struction and 
maintenance 
work. 


Write for 
Catalog. 


LITTLEFORD BROS., 460 €. Pearl St., Cincinnati, Ohio. 
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Municipal Bond 
Advertising 


The success of a sale of state, county 
or municipal bonds depends entirely 
upon the publicity given it. 


The majority of all municipal issues do 
not reach the investor directly, but pass 
through the hands of a dealer who spec- 
ializes in their purchase and sale. 


There are several hundred municipal 
bond dealers located throughout the 
country. Many of these bond firms buy 
a great variety of issues from counties, 
cities and villages located in the East 
and West, North and South. 


Since a really successful sale will only 
result from competitive bidding partici- 
pated in by many different bidders, it is 
clear that a municipality should adver- 
tise its bond offering in a paper special- 
izing in bond news and read by all the 
dealers interested in this news. 


The Bond Buyer, issued daily and 
weekly, is justsucha medium! It never 
speaks of anything but municipal bonds, 
and, after twenty-five years of this spec- 
ilization, it has come to be accepted by 
legislators and public officials as **The 
Authority on Municipal Bonds.’’ 


There is a service rendered by The 
Bond Buyer that every county, city and 
town treasurer should know about. If 
you have bonds to sell, address 


The Bond Buyer 


The Authority on Municipal Bonds 


25 West Broadway 
NEW YORK, N. Y. 
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PROPOSAL ADVERTISEMENTS 

















CLASSIFIED 
ADVERTISEMENTS 
PAY 


If you are seeking employment, have sec- i 


ond-hand machinery for sale, want to pur- 
chase machinery or supplies, want compe- 
tent men to fill responsible positions, or 
have proposals to advertise, an ad. in these 
columns will put you in touch with re- 
sponsible parties who can supply your 
wants. 
RATES: 
Want Ads. 1% cents per word. 
For Sale Ads. 25 cents per line. 
Proposal Ads. 16 cents per line. 
Minimum, 60 cents. 


Rates on Display Ads. on Application. 


Engineering Publishing Co. 
INDIANAPOLIS, IND. 


FOR SALE 


MUELLER WATER TAPPING MACHINE 
LIKE NEW. ATA BARGAIN. 
W. F. WARSTLER, Goshen, Ind. 








WANTED 
BACK NUMBERS OF MUNICIPAL 
ENGINEERING. 

We need a few copies of MUNICIPAL EN- 
GINEERING for January, 1906, vol. 30, No. 1; 
November, 1910, vol. 39, No. 5; December, 
1915, voi. 49, No. 6. We will extend the 
subscription for two months of any one 
sending a copy of either of these or six 
months for all three. Send word by card or 
letter of mailing the magazines, so that you 
will be sure to get the credit. 


ENGINEERING PUBLISHING CO., 
702 Wulsin Bldg., 
Indianapolis, Ind. 





Bids received until March 18, 1918. 
COMBINED SANITARY AND STORM 
SEWERS. 

Cape Girardeau, Missouri. 
Sealed bids will be received until seven 
o’clock P. M., March 18th, 1918, by the 
City Council, for construction of a com- 
bined sanitary and storm water sewerage 
system, in accordance with the plans and 
specifications therefor on file in office of 
City Clerk. Copies of said plans and speci- 
fications may be obtained from R. W. Fris- 
sell, City Clerk, upon payment to him of 
the sum of fifty dollars ($50.00), which will 
be refunded to bidders, provided said plans 
and specifications are returned to City 
Clerk on or before March 21, 1918. Full in- 
formation and bidding sheets may be ob- 
tained of the aforesaid City Clerk. Esti- 

mated cost of work, $250,000.00. 
CHRIS. E. STIVER, 
City Engineer. 





Bids received until March 5, 1918. 
QUAY CONSTRUCTION 
Board of Wharf and Dock Commissioners 
Office, City Hall 
Beaumont, Texas. 
Sealed bids will be received by the city 
council of the city of Beaumont for fur- 
nishing all tools, material, labor, etc., for 
constructing the following work at Kirby’s 
Point, City of Beaumont, Texas, namely: 
One thousand feet of quays, including 
dredging, excavation, filling and removal of 
old piles and all other incumbrances. 
_ Seven hundred and fifty feet of quays, 
including dredging, excavation and removal 
of old piles and all other incumbrances. 
Five hundred feet of quays, including 





dredging, excavation, filling and removal 
of old piles and all other incumbrances. 

A certified or cashier’s check in the sum 
of five per cent. of the amount of said bid 
or bids, made payable to Emmett A. 
Fletcher, mayor, on some Beaumont bank 
or trust company will be -required to ac- 
company each bid. (Check for 5 per cent. 
on 1,000 feet of quays, etc., will answer for 
all three lengths.) 

For specifications, plans or other infor- 
mation apply to the office of the Board of 
Wharf and Dock Commissioners, City Hall, 
Beaumont, Texas. Said plans apd specifi- 
cations will be furnished for five dollars, 
which will be returned to the unsuccessful 
bidders, upon return of all plans and speci- 
fications in good order. 

If contractors desire they may submit 
designs of their own to conform with the 
city’s plans and specifications. 

Bids to be considered must be filed on 
or before 10 o’clock A. M., March 5th, 
1918. 

Said bids should be addressed to J. G. 
Sutton, City Secretary. City Hall, Beau- 
mont, Texas, and marked “Bid for Quay 
Construction.” 

The city council reserves the right to re- 
ject any and all bids. 

J. G SUTTON, 


City ‘Secretary. 
Cc. L. SCHERER, Engineer. 





Bids received until March 5, 1918. 
PUMPING EQUIPMENT. 
* Flint, Mich. 

Sealed proposals for constructing, instal- 
ling and testing one fifteen (15) million 
gallon, one hundred and fifty (150) feet to- 
tal head geared turbine driven centrifugal 
pumping unit with condenser and auxili- 
aries addressed to the Board of Water 
Commissioners of the City of Flint, Mich- 
igan. and endorsed (Proposal for Pumping 
Unit) will be received at the office of the 
Board until 8 P. M. on Tuesday, March 
5th, 1918, and will be publicly opened and 
read at that time. 

Each proposal shall be accompanied by 
a certified check in the sum of one thou- 
sand dollars ($1,000.00). 

The Board reserves the right to reject 
any and all bids and to accept such bid 
as will be to the best interests of the 
City and agrees to accept one of the bids 
or reject all bids on or. before April 1st, 


1918. 
DR. B. F. MILLER, 
F. H. RANKIN, 
WM. VEIT, 
Board of Water Commissioners. 
F. N. BALDWIN, Superintendent. 





Bids received until March 6, 1918. 
ROAD CONSTRUCTION. 
Long Branch, N. J. 

Notice is hereby given that sealed bids 
will be received by the Board of Chosen 
Freeholders of the County of Monmouth for 
the reconstruction of Norwood Avenue, in 
the City of Long Branch, in the County 
ef Monmouth, with a sheet asphalt surface 
upon a macadam foundation; estimated 
amount of surface pavement required is 
20,408 square yards; of new foundation, 
10,204 square vards; and opened and read 
in public at the Freeholders’ Office, Court 
Heuse, Freehold, N. J., on Wednesday, 
March 6th, 1918, at eleven a. m. 

Drawings, specifications and forms of 
bid, contract and bond for proposed work, 
prepared by George D. Cooper, County En- 
gineer, and approved by the State High- 
way Commission, have been filed in the 
office of the said engineer, 60 Broad Street, 
Red Bank, N. J:, and of said Commissioner, 
State House, Trenton, N. J., and may be 
inspected by prospective bidders during 
business hours. Bids must be made on 
standard proposal forms in the manner 
designated therein and required by the 
specifications, must’ be enclosed in sealed 
envelopes, bearing the name and address 
of the bidder on the outside, with the name 
of the work bid on, addressed to C. E. 
Close, clerk of said Board, and must be 
accompanied by a certified check or cash 
for not less than $1,000, and be delivered 


at the place and on the hour above named. 
The standard proposal form is attached to 
the specifications, copies of which will be 
furnished on application to engineer. 

By order of the Board of Chosen Free- 
holders of the County of Monmouth, N. J. 


Cc. M. WYCKOFF, Director. 
Attest: 
C. E. CLOSE, Clerk. 





Bids received until March 7, 1918. 
DEPARTMENT OF PUBLIC WORKS, 
OFFICE OF THE BOARD, 


Room No. 2, City Hall. 
: Fort Wayne, Ind., Jan. 28, 1918. 

Notice is hereby given by the Board of 
Public Works of the City of Fort Wayne, 
Indiana, that sealed proposals will be re- 
ceived by them at their office on Thursday, 
March 7, 1918, at 3 o’clock P. M., for the 
construction of the following public im- 
provements: 

_ For the construction of a pumping sta- 
tion building for the Water Works Depart- 
ment in Swinney park. 

All work done in the building of the 
aforesaid improvement shall be in accord- 
ance with the plans and specifications now 
on file, and may be seen in the office of 
pe Department of Public Works of said 
city. 

The bidders in submitting proposals for 
the aforementioned work must accompany 
bids with a certified check in the sum of 
one hundred ($100.00) dollars, payable to 
the city of Fort Wayne, Indiana, as evi- 
dence of good faith that he will execute 
within five days from date of acceptance 
of proposal a contract and bond satisfac- 
tory to said Board of Public Works. 

_ A failure of the successful bidder to enter 
into such a contract and bond upon the ac- 
ceptance of such proposal, will forfeit the 
check and sum of money payable thereon 
to the City of Fort Wayne, Indiana, as 
agreed and liquidated damages for such 


failure. 
J. O. BROWN, 
A. T. ANDERSON, 
Cc. L. BAIRD, 
Board of Public Works. 
Attest: 


ROBERT D. EVANS, Clerk. 





Bids received until March 12, 1918. 
NOTICE TO CONTRACTORS. 
National Forest, Cass County, Minn. 


Sealed proposals for constructing or im- 
proving the National Forest Road Project 
located within or partly within the Min- 
nesota National Forest, State of Minne- 
sota, County of Cass, will be received by 
the District Engineer, Office of Public 
Roads and Rural Engineering, at his 
office in the Post Office Building, Minne- 
apolis, Minnesota, until one (1) o’clock on 
the 12th day of March, 1918, at which 
time they will be publicly opened and 
read by the said District Engineer. 

The right is reserved to reject any and 
all bids, and none will be considered ex- 
cept those from contractors ascertained 
to be experienced and responsible. 

The length of project to be constructed 
or improved is approximately 0.3 miles, 
and. the principal items of work are ap- 
proximately as follows: ‘ 

To build 535 feet of timber pile trestle 
and 1,025 feet more or less of embankment 
approaches. . 

The work embraced in this contract shall 
be completed within seventy-five (75) 
weather working days. 

Maps, plans, specifications, and estimate 
of quantities, may be examined by respons- 
ible contractors at the following addresses; 

District Engineer, Public Roads and 
Rural Engineering, Room 224 Post Office 
Building, Minneapolis, Minnesota. 

Supervisor, Minnesota National Forest, 
Cass Lake, Minnesota. 

All proposals must be made on forms, 
and in accordance with instructions, form- 
ing a part of the specifications above re- 


ferred to. 
E. O. HATHAWAY, 
District Engineer. 


Bids received until March 5, 1918. 
REINFORCED CONCRETE BRIDGE. 
County Commissioners’ Office of 
Labette County, Kansas. 

Oswego, Kans. 

Board of County Commissioners of La- 
bette County, Kansas, will receive bids 
March 5, 1918, for construction of one re- 
inforced concrete bridge. Approximate 
steel, 20,000 pounds; yardage, 335 cubic 
yards. Plans and specifications can be ob- 
tained from W. J. King, County Engineer, 
Oswego, Kans., for $1 per set. Estimated 
cost approximately $6,100. 





Bids received until March 5, 1918. 
CLEANING RECEIVING WELL. 
Bordentown, N. J. 
City Clerk’s Office, Bordentown, N. J.— 
Sealed proposals for cleaning receiving 
well at Water Works will be received here 
until 7:00 P. M., March 5th, 1918, and then 
opened. Information on application. 





Bids received unti! March 5, 1918. 
GRADING AND PAVING. 
New Castle, Pa. 


Lawrence County, Pennsylvania, will 
grade about six (6) miles of highway and 
pave same with concrete sixteen (16) ft. 
wide. Bids will be received until 11 a. m., 
eastern time, March 5, 1918. Plans, speci- 
fications and conditions of bidding can be 
seen at the office of Thomas A. Gilkey, C. 
E., 318-322 Mercantile Building, New Cas- 
tle, Pennsylvania, and same must be ex- 
amined before bidding. 





Bids received until Apr. 23, 1918. 
HIGHWAY CONSTRUCTION. 
Santo Domingo, West Indies. 

The Department of Public Works of the 
Dominican Republic will receive bids until 
10 A. M. the 23rd of April, 1918, for the 
construction of five sections of highway 
having a total length of about 103 kilo- 
meters; about forty-five kilometers to be 
macadamized and the remainder to be 
constructed as a dirt road. 

Separate proposals will be received for 
each section and for the entire work. The 
Department reserves the right to reject any 
or all propositions. ° 

The Dominican Republic is governed by 
United States Naval Officers placed in 
charge by the United States Government. 

Plans and specifications can be secured 
from the office of A. J. Collett, Director 
General of Public Works, Santo Domingo 
City, Dominican Republic, West Indies. 








You Can Sell Our Line 


of trucks, tracters and trailers to 
contractors and make big money on 
a commission basis. Our 2-ton truck 
is priced at $1,990; our 4-ton trail- 
er is priced at $735, and our line 
of 5 and 6-ton semi-trailers is also 
exceedingly low in price. Informa- 
tion on our 4, 5 and 6-ton tractor 
will interest you. We make the 
entire line of trucks, tractors and 
trailers and guarantee immediate 
delivery. We will give good ter- 
ritory to the right men—also a lib- 
eral commission. Get in on the 
freight haulage game. Many con- 
tractors heretofore specializing in 
building construction are going to 
take contracts for freight haulage, 
and they will require our kind of 
equipment. Address “Trailer Com- 
bination,” care Municipal Engin- 
eering, 538 S. Clark St., Chicago, 
Illinois. 
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MisceLLANgous Wants 

















WANTED—Salesmen now selling concrete 

mixers, hoists, engines, etc., to contrac- 
tors, to sell our line of double-end anc 
semi-trailers on a commission basis in 
conjunction with their other lines. We 
manufacture a complete line of two and 
four-wheel trailers and can promise im- 
mediate deliveries. Our prices are lower 
than the prices of any other reliable make 
and our terms are liberal. Address ‘‘Trail- 
er,” care Municipal Engineering, 538 S. 
Clark St., Chicago, IIl. 


WANTED—Contracting salesmen to sell 

our line of 2-ton, 2%4-ton, 3%-ton and 5- 
ton trucks to contractors. Immediate de- 
liveries. Liberal discounts, generous terms, 
strongest truck with the greatest capacity 
in the world. Address ‘Immediate Deliv- 
ery,’’ care Municipal Engineering, 538 S. 
Clark St., Chicago, IIl. 


WANTED—Successful salesmen to sell our 

line of 2-ton trucks ($2,190) to contrac- 
tors on a commission basis in conjunction 
with their other lines. Our truck is regu- 
larly carrying 3% to 4-ton loads. Imme- 
diate deliveries promised. Address ‘‘Sales- 
men,” care Municipal Engineering, 538 S. 
Clark St., Chicago, IIl. 


WANTED—Experienced salesmen to sell 
our line of concrete mixing machinery on 
a commission basis to contractors. Some- 
thing entirely new in mixing and placing 
concrete. Our method mixes and conveys 
concrete through a 4 or 6-in: pipe line 
without any clogging. This method is pat- 
ented and is in satisfactory operation with 
the largest contractors in the country. 
Liberal commission to the right men. Ad- 
dress ‘‘Pneumatic,’’ care of Municipal En- 
gineering, 538 S. Clark St., Chicago, III. 


WANTED—Salesmen to sell our line of 
steam and gasoline street and road rollers 
(with special scarifier attachment) on a 
commission basis to contractors. Best line 
of road rollers on the market and lowest 
in price. Immediate deliveries guaranteed. 
Address ‘‘Roller,’’ care of Municipal Engi- 
neering, 538 S. Clark St., Chicago, Il. 


WANTED--Salesmen to sell our 1i1-ton 

trucks ($350), Ford attachment, to con- 
tractors on a commission basis; 56-in. rear 
tread without large rear wheel sprockets 
and consequent injury from both chains 
and sprockets. The strongest, yet lightest, 
truck, and has been known to carry 2%- 
ton loads continuously for months without 
a cent of repairs due to breakdowns. Ad- 
dress “Ford Attachment,” care of Munici- 
i, Engineering, 538 S. Clark St., Chicago, 


WANTED—Salesmen to sell our complete 

line of contractors’ locomotives which 
operate on any kind of liquid fuel. Lowest 
priced locomotive in the world—yet the 
most durable, arid satisfactory in opera- 
tion. Fires quick. A one-man machine. 
Sticks to the track. Immediate deliveries. 
Liberal commissions and discounts. Large 
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territories to the right men. Address ‘‘Lo- 
comotive,”’ care of Municipal Engineering, 
538 S. Clark St., Chicago, IIl. 


WANTED—Successful and reliable sales- 
men to sell our line of 2-ton trucks 
($1,990), 6-ton trailers ($760), 2-ton tractor 
trucks on a commission basis. We make 
trucks and trailers in our own factory and 
guarantee immediate deliveries. Address 
“Tractor Truck,’’ care of Municipal Engi- 
neering, 538 S. Clark St., Chicago, IIl. 


WANTED—Salesmen to sell our line of 5- 

ton dump trucks to contractors on a com- 
mission basis. Low in first price. Extra 
heavy frame. Oversize engine; 20 per cent 
super-strength all the way through. De- 
velops 11 per cent greater power than the 
highest priced 5-ton truck on the market. 
Immediate deliveries. 








Positions WanTED 

















POSITION WANTED—AéGvertising solici- 

tor with several years’ successful expe- 
rience with leading publications in lumber 
and machinery fields desires a new connec- 
tion as sales or advertising manager, or 
both, with leading manufacturer of paving 
materials or contractors’ machinery. Can 
furnish best of references; initial salary, 
$3,000. Address ‘‘Sales Engineer,’ care of 
Municipal Engineering, 538 S. Clark St., 
Chicago, IIl. 


POSITION WANTED—Sales manager for 
leading western manufacturer of con- 
tractors’ machinery and equipment desires 
to fill similar position for leading motor 
truck manufacturer or new motor truck 
concern with reliable backing. Understand 
the making and selling of contractors’ ma- 
chinery and am personally acquainted with 
leading salesmen selling contractors’ ma- 
chinery and motor trucks on big work. 
Have very successful record as a sales 
manager as well as a salesman, but desire 
to make new connection on account of 
present firm’s ability to make deliveries. 
In position to reorganize motor truck deal- 
ers’ methods whereby they will sell more 
trucks to contractors. Have sold fleets of 
trucks to contractors and understand the 
contractors’ methods of buying. Address 
“Sales Manager,” care of Municipal Engi- 
neering, 538 S. Clark St., Chicago, III. 


POSITION WANTED—Manager of exca- 

vator sales who has been selling output 
through leading contracting salesmen, 
working entirely om a commission basis, 
desires to make connection with manu- 
facturer of trucks in a position to make 
immediate deliveries. Will open reliable 
and satisfactory commission selling agency 
in unoccupied territory and will success- 
fully work out plans in such a way that 
this manufacturer will eventually secure 
the best motor truck dealer in the differ- 
ent localities. Can furnish best of refer- 
ences; thirty-six years of age, married. 
Address ‘‘Excavator,’’ care of Municipal 
Engineering, 538 S. Clark St., Chicago, Il. 











Something Better for 
Good Salesmen 


That’s our new line of concrete 
mixing and placing machinery. No 
more complicated and expensive 
towers. The mixer more thorough- 
ly mixes concrete than it was ever 
mixed before, and compressed air 
shoots it anywhere you want it to 
go. The concrete lands at place of 
deposit in as thoroughly a mixed 
condition as before it entered the 
pipe line. Liberal commission to 
the right men; if you are interested 
tell us about yourself. Territories 
are going fast. Our apparatus can 
be used on any kind of work, costs 
considerably less than mixing ma- 
chinery of the same capacity and 
does away with all expensive 
towers and chuting systems. Ad- 
dress “Pneumatic,” care Municipal 
Engineering, 538 S. Clark St., Chi- 
cago, Ill. 




















Salesmen Wanted to Sell 


our line of Motor Trucks, ranging 
in capacity from 1% to 5 tons, to 
contractors who want immediate 
delivery. Only salesmen experi- 
enced in selling the contracting 
trade need apply. Our 5-ton truck 
is really a 6-ton truck, and is over- 
sized all the way through; internal 
gear drive, with many new features 
of special interest to contractors. 
If you have made a big record in 
the selling of steam shovels, exca- 
vators, concrete mixers or other 
similar lines, and are willing to 
split cur factory discount of 27 per 
cent. with the best truck dealer in 
your locality in order that service 
be assured on the trucks which you 
sell, we would like to hear from 
you, with particulars as to lines al- 
ready handled, territory covered, 
etc. Address “internal Gear,” care 
Municipal Engineering, 538  S. 
Clark St., Chicago, Ill. 





























See ee 
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M. J. BANNON, Pres. & Gen. Mgr. 


P. BANNON PIPE CO. 


INCORPORATED 


P. BANNON, Jr., V. P. & Treas. 


EsTABLISHED 1852. 


Manufacturers of 
Bannon’s Patent Lidded Pipe for Steam Conduits 


Sewer and Culvert Pipe 
Wall Coping Fire Brick 
Flue Lining Fire Clay 
Grate Tile Chimney Tops 
Drain Tile 


Offices: 528 West Jefferson Street 


Works: 13th and Breckenridge Sts. Louisville, Ky. 
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Sewer Pipe 


Steam Conduits 
Fire Brick 
Book Tile 


ASTRID @) ROSING 


INC. 







Harris Trust Bldg. CHICAGO, 












Equal to 
the Best 














PROMPT DELIVERIES. 


MURPHYSBORO PAVING BRICK COMPANY 
“EGYPTIAN” BLOCK 


MURPHYSBORO, ILLS. 





Surpassed 
by None 











LET US QUOTE YOU PRICES. 








SLUICE GATES 
Shear, Flap and Butterfly Valves 
FLEXIBLE JOINTS 


COLDWELL- WILCOX CO. 


NEWBURGH, N. Y. 





South Water Street 















BEST EXTENSIBLE TRENCHING BRACE MADE 


KALAMAZOO Fokv_& MACHINE Co. 


694 EAST MAIN STREET. 














“Our Haulage System 
was Weak Somewhere” 


Said a busy contractor, “but we 


couldn’t quite figure out where the leak 
was. The best we could do was to guess. 
We were finally forced to keep a systematic 
record showing cost of tires, oil, gas, repairs, 
and every other item. We had to know how 
far every truck traveled; how much it carried.” 
Then the remedy was discovered. 


The Motor Truck 
Daily Expense Record 


Does away with the need for guessing 
because it provided a record of facts on which 
sound analysis can be based for change in 
routing, loading, supervision. There is a 
definite place for every single vital figure that 
counts up in the total of truck expense. 
Sheets also for monthly and yearly analysis. 
Price $2.00, but Record Book is sent subject 
to your examination and actual “‘try-out.” 
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plish something! Definite!! Practical!! 


Highway Haulage 
Can Save 
Nation’s Business 







That is why you (as a con- 


tractor, engineer, salesman or maker 
of materials or machinery) should urgently 
prove that Hard-Surfaced Highways con- 
necting our Larger cities are a Necessity 
(and are not “‘a luxury’’). 












Insist on efficient and prac- 
tical legislation! A Federal High- 


way Board composed of Experienced 
and Practical men who know their busi- 
ness (not politicians) is urgently needed! 
GET BUSY! United action is necessary. 
Work through your Associations, Com- 
mercial and Industrial bodies and accom- 
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WM. E. DEE CLAY MFG. CO. 


Proprietors of MECCA CLAY WORKS 
MANUFACTURERS OF 


STANDARD AND DOUBLE STRENGTH 


Sewer Pipe, Drain Tile, Culvert Pipe, Well Tubing, 
Flue Lining, Wall Coping and Fire Brick. 


Chicago Office, 30 N. La Salle St. 


Mecca, Parke County, Ind... on C. & E. 1. R. R. 
) WORKS { Newport, Vermillion County, Ind., on C. & E. I. R. R. 











THE CUMMER ROAD ASPHALT PLANT 


Three Sizes. Three Units. Capacity 750, 1250 and 1800 Square Yards 2-inch Top or Macadam Daily 


THE CUMMER ONE-CAR ASPHALT PLANT 


Capacity 2000 Square Yards 2-inch Top or Macadam Daily 
THE F. D. CUMMER & SON COMPANY, CLEVELAND, OHIO 


Plants in Stock Can Show Them in Operation 








Gold Medal Jamestown 


New Automatic Cement Tester Tercentennial Exposition, 1907. 


Manufacturers of Cement, Concrete, Brick and Road Material 
Testing Machines and All Auxiliary Laboratory Apparatus 
500 North Twelfth Street 








Tinius Olsen Testing Machine Co. PRILADELPERA. PA. 





SEWER PIPE onc mr yO ar ro 


Segment Sewer Block, Drain Tile, Hollow Build- G P| ii 














ing Block, Flue Lining, Wall Coping, Ete. 
LEWIS McNUTT 
SEWER AIDE OF UALIT Made of a SUPERIOR QUALITY of FIRE CLAY 
in the Finest Plant in the West. 
The pipe that WON THE TEST for crushing strength before the Louisville Sewer Commission, showing an average 


| 28 South Walnut St. BRAZIL, INDIANA. 
CRUSHING STRENGTH OF 43 PER CENT HIGHER than competitors’ samples. Just a little 
better than the rest. Write us today for particulars. 


CANNELTON SEWER PIPE CO. . . Cannelton, Ind. 











More “Bids Asked”’ and **‘Contracts Awarded”’ 


The daily advance contract news bulletins of MuNIcIPAL ENGINEERING contain more “Bids 
Asked” and “Contracts Awarded” (in your line) than any other similar service, and they are sent 
free (postage paid) to all of our advertisers. These Daily Bulletins not only contain more “leads” 
for your salesmen than during the same period of last year, but the information is Accurate and 
Definite. We have Increased our facilities for securing this important sales information and we 
want you to use every item. Despite the fact that less construction work may be put through in 
certain localities, our DAILY BULLETINS will contain more “leads” than ever before. Furnish 
your salesmen with these “leads” and they will do more business than ever before. 


During the first six months of 1917 MUNIcIPAL EN- And during the year 1918 the Daily Advance Contract 
GINEERING published 2,897 mgre “Bids Asked” and “Con- News Bulletin will be of even Greater helpfulness to 
tracts Awarded” than its nearest competitor, and during your Sales Department. Keep your Salesmen busy fol- 
the last six months of 1917 this lead was increased by lowing down Definite and Worth-while prospects. It 


over one thousand. pays! 
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Holzbog Sanitary Garbage Carts are smell-tight and can’t leak. 


Send for Catalog 
it interest 





GEO. H. HOLZBOG & BRO. 


Manufacturers of Sanitary Carts, Ambulances and Litters 
JEFFERSONVILLE, IND. 





Cut that Next Job with a 


STRICKLER 


RATCHET PIPE CUTTER 


You will be surprised at 
the speed. Atthe Smooth, 
Clean, Square Cut. No fil- 
ing or reaming after the 
Automatic Strickler has 
done its work. As smooth 
on 30” pipe ason %”. Each 
size cuts a range of pipe sizes. 










Just tell us the size of Pipe 
you are going to cut. No 
obligation on your part. 


Columbus, 


W. W. STRICKLER & BROS., Ohio. 








WM. E. DEE COMPANY 


CHICAGO, ILL. 
WE MANUFACTURE 


D & D Safety Cover 


GUARANTEED NOT TO 
RATTLE OR DISH 


30 North La Salle Street. 





Full Line of MANHOLE and 
CATCH BASIN COVERS 
of all Kinds. 








WRITE FOR OUR PRICES | 





Bureau of Information 












We aaiiisadiia a bureau of informa- 


tion for the free use of our subscribers and 
advertisers, and we are prepared to furnish the 
most reliable information at all times about any 
particular kind of material, machine, tool or 
specialty which they may require. 
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STEWART SEWER CLEANING MACHINE | 


Water Cleaning System if you wish it, 
or Drag Bucket type. 
Also have TURBINE SEWER 
CLEANING MACHINE at Low Price. 


WE WILL PAY FREIGHT AND CHARGE TO BILL. 


We Ship Rods for Trial—who else will do this? 


We also make a Rod that will float. Also Rods with 
wheels for conduit work. 


















SEWER 


ansEe., RODS 


No Deep Shoulder Cut for Couplings—Rods retain full size and strength 


Investigate our JUMBO ROD 


W. H. STEWART 


1614 Locust Street - - ST. LOUIS, MO. 
129 George Street - - - BOSTON, MASS. 


CANADA FACTORY, WALKERVILLE, ONT. 
THEREFORE NO DUTY FOR PURCHASER TO PAY 


PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO. 


ACME 


Manholes, Catch Basins, Inlet Basins, 
Park Basins (All Styles) 











REGULAR AND SPECIAL 
GRATES OR STRAINERS 
FOR SEWER PIPE. 


BUILDING COLUMNS OF 
ALL DESCRIPTIONS. 


SEND US YOUR SPECIFICATIONS 


MADISON FOUNDRY CO. 


927 Addison Road, CLEVELAND, OHIO. 


American Cast Iron Pipe 


Company 
iii 


MANUFACTURERS OF 
Birmingham, Ala. 


lumbus, Ohio e 
Minneapolis, Minn. . 
New York City . ‘ 
Chicago, Ill. ‘ S12 First National Bank Building. 
Dallas, Texas . 1217 Praetorian Building. 
Kansas City, Mo. . ; 3 ; 16 Scarritt Building. 
San Francisco, Cal. . ‘ ; - 711 Balboa Building. 


BIRMINGHAM, ALA. 


SALES OFFICES: 


Box 908. 
607 New Hayden Building. 
712 sy S Building. 
Broadway. 
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WE SELL SERVICE 








Conscientious, honest service should be of vast importance in regard 
to laying plans for pavement contracts. 

















Laying Bitulithic Pavement on old Macadam foundation, Commonwealth Bitulithic Pavement laid over old Macadam foundation, Commonwealth 
Avenue, Boston, Mass., south side at corner of Clarendon Avenue, Boston, Mass., at intersection of Berkely Street, showing 
Street, 1916. parkway on left, Public Gardens in background. 


BITULITHIC 


is a pavement of merit, which is the foundation for its phenomenal success. 


In the past 16 years Bitulithiec has been adopted in over 425 cities as a standard con- 
struction for their streets, and has been laid and contracted for to the extent of over 
52,000,000 square yards, which is equivalent to over 2,900 miles of roadway 30 feet 
wide between curbs. 


THE TWO PRINCIPAL FACTORS 
SERVICE and QUALITY 


Everyone should encourage the building of highway systems—which systems should be paved with 
a construction that will stand the fast moving motor truck traffic. 


Highway Systems for Transportation are WAR ESSENTIALS 


Specify BITULITHIC— 


the pavement which has stood the test and has proven that it is worth much more than other 
bituminous constructions. Bitulithic saves greatly in maintenance expense over the inferior types 
of construction which require constant expense for their upkeep. 


Conserve the city’s assets by surfacing your streets with 
BITULITHIC PAVEMENT-—laid by paving experts. 
Write for illustrated booklets. 








Warren Brothers Company 
Executive Offices: BOSTON, MASS. 


DISTRICT OFFICES: 
NEW YORK, N. Y. ST. LOUIS, MO. PHOENIX, ARIZ. MONTREAL, P. Q. NASHVILLE, TENN. 
CHICAGO, ILL. LOS ANGELES, CAL. UTICA, N. Y. PORTLAND, ORE. SAN FRANCISCO, CAL. 
TORONTO, ONT. WINNIPEG, MAN. RICHMOND, VA. VANCOUVER, B. C. 
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Here’s what You Want, Mr. Road Builder 























Austin Tandem Roller 











, 
















Western Dump Wagon 
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The Austin-Western new gen- 
eral catalog of their full and up-to-date 
Austin Elevating Grader line of ROAD EQUIPMENT. Western Wheeler 








The largest, oldest established and most complete line of Road 
Machinery, both for making and maintenance, built entirely in our 
own factories and sold fully guaranteed direct from factory to user. 


An Austin-Western outfit is a positive assurance of time, labor and 
money saving. 


The line comprises almost 250 sizes and styles. [every member of 
the group is designed and produced under the care of experts in that 


particular piece of machinery, resulting in harmonious and well- 
balanced working which means so much “out on the job.” 
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